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ThME  EXPWUMKKTS,  it  is  mCK,  ARK  KOr  east;  ifTUA.  THET  ABE  IX  THE  fOWKB.  OJT  EV£Sy 
THDnOKO  HD8BASDMAK.  HE  WHO  AOOOKPUBBSB  BDT  BVK,  OF  HOWSVKB  LnUTEO  APFLICATIOH,  AKJ) 
TAKES  CABE  TO  EEPOKT  IT  KAITHFULLT,  ADVAKCE8  TH»  SCJiWCB.  AND,  OOKSEQUEMTLT,  THE  PKACTICB 
OP  AOBICfULTURB,  AKD  ACQUIRES  THBRBBT  A  S|OBT  TO  THE  OKATITUDE  OF  HIS  PRLLOWS,  AKD  OF  THOSE 
WHO  OOUE  AFTER.  TO  MAKE  MAKT  StCH  IB  BETOND  IHB  POWER  OF  MOST  INDIVIODaLS.  AMD  CAVKOT 
BE  EXPECTED.  THE  FIRST  CARE  OF  ALL  80CTETIE8  FOBMBD  FOB  THB  IMPBOVBMBKT  OF  OUR  SQIEMCB 
SHOULD  BE  TO  PREPARE  THB  FORMS  OF  SUCH  BXPBBlMBKTi.  Ain>  TO  DISTBIBUTB  THE  BZBCUTIOK  OF 
THESE  AMOKO  THBIB  MEMBERS.  ,        _, 

Va5  Thakr.  Prijtc<j)Z«  or  J^ricuiiwre. 


LOMDOH  :  PBDITEO  BT  WILLIAM  CLOWES  AXD  80K8,  STAHpOBD  tftVKKT^ 
.  A3XD  GHARIXQ  CBOSB. 


(    iii    ) 

CONTENTS  OF  VOL.  IX. 

Second  Series. 


Statistics  : —  page 

Meteorology  for  the  year  1872  ..      i-xn 

Imports  of  Com,  &c.,  British  Wheat  sold,  and  Average  Prices. . xin-xvii 
Acreage  under  each  description  of  Crop,  Fallow,  and  Grass ; 
with  number  of  Cattle,  Sheep,  and  Pigs  in  Great  Britain 

and  Ireland,  1870,  1871,  and  1872       xvin-xix 

ImportationB  and   Average   Prices  of  certain  Foreign  and 

Colonial  Productions ..      ..      ..  xx 

Statistics  of  Dairy  Produce,  and  Prices  Current     xxi-xxv 

▲KTXCXJB  PAOB 

I. — On  the  Characters  of  Pure  and  Mixed  Linseed-Cakes.    By  Dr. 

Augustus  Voelcker,  F.R.S 1 

II. — Report  of  the  Judges  on  the  Trials  of  Portable  Steam-Engines  at 
Cardiff.  By  F.  J.  Bramwell,  C.E.,  and  W.  Menelaus,  C.E. 
With  an  Appendix  on  the  Composition  and  Calorific  Power 
of  Llangennech  Coal 51 

III. — Report  of  Experiments  on  the  Growth  of  Barley  for  Twenty 
Years  in  succession  on  the  same  Land.  By  J.  B.  Lawes,  Esq., 
F.R.S.,  F.C.S. ;  and  J.  H.  Gilbert,  Ph.D.,  F.R.S.,  F.C.S.     ..     89 

IV. — Record  of  Rainfall  at  Rothamsted  (Parish  of  Harpend^n)  and 
Harpenden  Village,  near  St  Alban's,  Herts,  in  1872  and  the 

19  preceding  years ..   186 

V. — Report  on  the  Trade  in  Animals,  and  its  Influence  on  the  spread 
of  Foot-and  Mouth  and  other  Contagious  or  Infectious  Diseases 
which  affect  the  Live  Stock  of  the  Farm.   By  H.  M.  Jenkins, 
F.G.S.^Secretary  of  the  Royal  Agricultural  Society       ..      ..   187 
•  »      T-j ^  ♦v»/»  p^TYiT^fitinn  for  PrizfiS-ifit 


The  Report  on  the  Farm-Prize  Competition 
of  this  year  is  unavoidably  postponed,  in 
consequence  of  the  indisposition  of  the 
Judge  who  had  undertaken  to  act-  as 
Reporter. — Ed. 


tDe  *  insQ  rifcruieis  vji<m<c»vv. 

XYL— Agricultural  Education  in  Ireland.    Ty  R.  0.  Pringle,  Editoi 
of  the 'Irish  Fanners' Gazette'      


(    iii    ) 

CONTENTS  OF  VOL.  IX. 

Second  Series. 


SXATISTICB  : —  PAGE 

Meteorology  for  the  year  1872  ••      i-xn 

Imports  of  Com,  &c.,  British  Wheat  sold, and  Average  Prices. . xin-xvii 
Acreage  under  each  description  of  Crop,  Fallow,  and  Grass ; 
with  number  of  Cattle,  Sheep,  and  Pigs  in  Great  Britain 

and  Ireland,  1870, 1871,  and  1872       xvin-xix 

Importations  and   Average   Prices  of  certain  Foreign  and 

Colonial  Productions xx 

Statistics  of  Dairy  Produce,  and  Prices  Current     ..      ••      ..    xxi-xxv 

AKTXCLB  PAOB 

I. — On  the  Characters  of  Pure  and  Mixed  Linseed-Cakes.    By  Dr. 

Augustus  Voelcker,  F.R.S 1 

II. — Report  of  the  Judges  on  the  Trials  of  Portable  Steam-Engines  at 
Cardiff.  By  F.  J.  Bramwell,  C.E.,  and  W.  Menelaus,  C.E. 
With  an  Appendix  on  the  Composition  and  Calorific  Power 

of  Llangennech  Coal 51 

III. — Report  of  Experiments  on  the  Growth  of  Barley  for  Twenty 

Years  in  succession  on  the  same  Land.  By  J.  B.  Lawes,  Esq., 

F.R.S.,  F.C.S. ;  and  J.  H.  Gilbert,  Ph.D.,  F.R.S.,  F.C.S.     ..     89 

rV. — ^Record  of  Rainfall  at  Rothamsted  (Parish  of  Harpend^n)  and 

Harpenden  Village,  near  St.  Alban's,  Herts,  in  1872  and  the 

19  preceding  years 186 

v.— Report  on  the  Trade  in  Animals,  and  its  Influence  on  the  spread 
of  Foot-and  Mouth  and  other  Contagious  or  Infectious  Diseases 
which  affect  the  Live  Stock  of  the  Farm.  By  H.  M.  Jenkins, 
F.G.S.,  Secretary  of  the  Royal  Agricultural  Society  ..  ..  187 
VL — Further  Report  by  the  Judges  on  the  Competition  for  Prizes  for 
Plans  of  Labourers'  Cottages  in  connection  with  the  Cardiff 

Meeting,  1872 246 

VII.— The  Potato  Disease.  By  William  Carruthers,  F.RS.,  Consulting 

Botanist  to  the  Society     248 

Vm.— On  Dodder.    By  W.  Carruthers,  F.R.S.,  Consulting  Botanist  to 

the  Society 253 

IX— Annual  Rqx)rt  of  the  Consulting  Chemist  for  1871 258 

X. — Quarterly  Report  of  the  Chemical  Committee,  December,  1872     269 
XL — Quarterly  Report  of  the  Principal  of  the  Royal  Veterinary 

CoUege        •. 271 

XIL — ^Report  of  Experiments  on  the  Growth  of  Barley  for  Twenty 
Years  in  succession  on  the  same  Land.  By  J.  B.  Lawes,  Esq., 
F.RJ3.,  F.C.S. ;  and  J.  H.  Gilbert,  Ph.D.,  F.R.S.,  F.C.S. 

(continued  from  p.  162) 275 

XITL — ^Report  on  the  Health  of  Animals  of  the  Farm.    By  Professor 

J.  B.  Simonds,  Principal  of  the  Royal  Veterinary  College   . .   374 
XrV. — On  Climate  and  the  Supply  of  Labour  as  affecting  Agriculture 

in  Ireland.    By  W.  Bence  Jones,  Lisselan,  Co.  Cork    ..      ..   378 
.     XV. — ^Illustrations  of  Irish  Farming.    By  R.  0.  Prmgle,  Editor  of 

the 'Irish  Farmers' Gazette' 400 

XVL — ^Agricultural  Education  in  Ireland.    Py  R.  0.  Pringle,  Editor 

of  the  •Irish  Farmers' Gazette'      422 


{^  CONTENTS. 

▲SnCLS  PAGV 

XYII.— On.  Australian  Concentrated  Mutton-soup  as  a  Food  for  Pigs. 

By  Dr.  AugustuR  Voelcker,  F.R.S 428 

XVIII.— On  Foot-and-Mouth  Complaint  of  Cattle  and  other  Animals ; 
with  Remarks  on  the  general  characters  of  the  disease  and 
the  causes  which  led  to  its  recent  extensive  prevalence  in 
this  kingdom.  By  G.  T.  Brown,  Chief  Inspector  in  the 
Veterinary  Department  of  the  Privy  Council,  and  Professor 
of  Physiology  and  Therapeutics  in  the  Royal  Veterinary 

College        437 

XIX. — Report  on  the  Contagious  and  Infectious  Diseases  of  Animals 
referred  to  in  the  Contagious  Diseases  (Animals)  Act,  1869, 
especially  with  respect  to  their  degree  of  prevalence  in  1872. 
By  Professor  G.  T.  Brown,  Chief  Inspector  of  the  Veterinary 
Department       482 

■^     XX. — Report  on  the  Exhibition  of  Live  Stock  at  Hull    By  Richard 

Milward  (Senior  Steward)        502 

XXI. — ^Report  on  the  Exhibition  and  Trials  of  Implements  at  Hull. 

By  W.  J.  Edmonds,  of  Southrope,  Lechlade  (Senior  Steward)  522 

XXII. — Report  on  the  Trials  of  Ploughs,  Harrows,  &c.,  at  Hull.     By 

John  Coleman,  of  Escrick,  York      52^ 

XXIII. — Report  on  the  Trials  of  Combined  Stacking  -  Machines  and 
Miscellaneous  Implements  at  Hull.  By  Charles  Gay  Roberts, 
of  Shottermill,  Haslemere,  Surrey '   ..      ..   606 


APPENDIX, 

PAOB. 

List  of  OflScers  of  the  Royal  Agricultural  Society  of  England,  1873-4   i,  xxxix. 

Standing  Committees  for  1873 iii,  xli 

Report  of  the  Council  to  the  General  Meeting,  December  12,  1872, 

and  May  22, 1873     ..      v,  xliii 

Memoranda  of  Meetings,  Payment  of  Subscription,  &c xiii,  xciv 

Distribution  of  Members  and  Council xiv 

Half-yearly  Cash  Account  from  1st  July  to  31st  December,  1872,  and 

from  1st  January  to  30th  June,  1873      xvi,  xlviii 

Yearly  Cash  Account  from  1st  January  to  31st  December,  1872   ..         xviii 

Country  Meeting  Account :  Cardiff,  1872 •.  xx 

Hull  Meeting,  1873 :  Schedule  of  Prizes,  &c xxl 

List  of  Stewards  and  Judges,  and  Award  of  Prizes  at  Hull      ....  1 

Agricultural  Education  :  Examination  Papers,  1873         Ixxxvi 

Members*  Veterinary  and  Chemical  Privileges xxxv,  xcv 

Members' Botanical  Privileges      xxxviii,  xcviii 

DIRECTIONS  TO  THE  BINDER. 

List  of  Governors  and  Members  at  the  end.  pagb 

Table  XXIV.  Experiments  on  the  Growth  of  Barley to  face    27ft 

„    XXXIX.  Quantity  of  Ammonia  In  Manure,  &c      „  313 

„       L&U.  Results  of  Trials  of  Ploughs,  &c.,  at  Hull       538 

„  IV.  &  VII.  Results  of  rrials  of  Horse  Harrows,  Cultivators,  &c.,  at  Hall 68» 

„    V.  &  VI.  Results  of  Trials  of  Horse  Rollers,  Clod'Crushera*  &c.,  at  Hull        . .          „  690 

„      I.  k  II.  Resulto  of  Trials  of  Combined  Stacking-Machines  at  Hull „  612 

The  Binder  Is  desired  to  collect  together  all  the  Appendix  matter,  with  Roman  numeral  folios,  and 
place  it  at  the  end  of  each  volume  of  the  Journal,  excepting  Titles  and  Contents,  and  Statistics, 
&c.,  which  are  in  all  cases  to  be  placed  at  the  beginning  of  the  Volmne ;  the  lettering  at  the  back  to 
include  a  statement  of  the  year  tm  well  as  the  volume;  the  first  volume  belonging  to  1839-40,  the 
second  to  1841,  the  third  to  1842,  the  fourth  to  1843,  and  so  on. 

In  Reprints  of  the  Journal  edl  Appendix  matter  and,  in  one  instance,  an  Article  in  the  body  of 
the  Journal  (which  at  the  Ume  had  become  obsolete),  were  omitted ;  tlM  Roman  numeral  folios, 
however  (for  oonyenience  of  reference),  were  reprinted  without  alteration  in  the  Appendix  matter 
retained. 


(    in    ) 


CONTENTS  OP  PART  I.,  VOL.  IX. 

Second  Series. 


Statistics  ; —  page 

Meteorology  for  the  year  1872 i-xu 

Imports  of  Corn,  &c.,  British  Wheat  sold,  and  Average  Prices . .  xiu-xvii 
Acreage  under  each  description  of  Crop,  Fallow,  and  Grass ; 
with  number  of  Cattle,  Sheep,  and  Pigs  in  Great  Britain 

and  Ireland,  1870, 1871,  and  1872       xviii-xix 

Importations  and    Average   Prices  of  certain  Foreign  and 

Colonial  Productions      xx 

Statistics  of  Dairy  Produce,  and  Prices  Current     xxi-xxv 


▲BTIdJE  PAGB 

I. — On  the  Characters  of  Pure  and  Mixed  Linseed-Cakes.    By  Dr. 

Augustus  Voelcker,  F.R.S 1 

II. — Eeport  of  the  Judges  on  the  Trials  of  Portable  Steam-Fngines  at 
Cardiff.  By  F.  J.  Bramwell,  C.E.,  and  W.  Menelaus,  C.E. 
With  an  Appendix  on  the  Composition  and  Calorific  Power 
of  Llangennech  Coal 51 

III. — ^Report  of  Experiments  on  the  Growth  of  Barley  for  Twenty 
Years  in  succession  on  the  same  Land.  By  J.  B.  Lawes,  Esq., 
F.R.S.,  F.C.S.  J  and  J.  H.  Gilbert,  Ph.D.,  F.R.S.,  F.C.S.     . .     89 

IV. — Record  of  Rainfall  at  Rothamsted  (Parish  of  Harpenden)  and 
Harpenden  Village,  near  St.  Alban's,  Herts,  in  1872  and  the 

19  preceding  years 186 

V. — ^Beport  on  the  Ti-ade  in  Animals,  and  its  Influence  on  the  spread 
of  Foot-and-Mouth  and  other  Contagious  or  Infectious  Diseases 
which  affect  the  Live  Stock  of  the  Farm.  By  H.  M.  Jenkins, 
F.G.S.,  Secretary  of  the  Royal  Agricultural  Society       ..      ..187 

VI. — Further  Report  by  the  Judges  on  the  Competition  for  Prizes  for 
Plans  of  Labourers'  Cottages  in  connection  with  the  Cardiff 

Meeting,  1872 246 

VIL— The  Potato  Disease.    By  William  Carruthers,  F.R.S.,  Consulting 

Botanist  to  the  Society      248 

VIII.— On  Dodder.    By  W.  Carruthers,  F.R.S.,  Consulting  Botanist  to 

the  Society 253 

IX. — ^Annual  Rqport  of  the  Consulting  Chemist  for  1871 258 

X. — Quarterly  Report  of  the  Chemical  Committee,  December,  1872      269 

XL — Quarterly   Report  of  the  Principal  of  the  Royal  Veterinary 

CoUege        271 


IV  CONTEKTS. 


APPENDIX. 

FAGB 

List  of  Officers  of  the  Boyal  Agricultural  Society  of  England,  1873  i 

Standing  Committees  for  1873 iii 

Report  of  the  Council  to  the  General  Meeting,  December  12, 1872  v-xii 

Memoranda  of  Meetings,  Payment  of  Subscription,  &c xiii 

Distribution  of  Members  and  Council xiv,  xv 

Half-yearly  Cash  Account  from  1st  July  to  3l8t  December,  1872  ..    xvi,  xvii 
Yearly  Cash  Account  from  1st  January  to  31st  December,  J 872   ..  xviii,  xix 

Country  Meeting  Account :  Cardiff,  1872 xx 

Hull  Meeting,  1873 :  Schedule  of  Prizes,  &c xxi-xxxiv 

Members'  Veterinary  and  Chemical  Privileges xxxv,  xxxvi 

Members'  Botanical  Privileges xxxv  iii 

List  of  Members. 


DIRECTIONS  TO  THE  BINDER. 

List  of  Governors  and  Members  at  the  end.  page 

Tables  (I.  and  II.)  relating  to  Trials  of  Portable  Engines  at  Cardiff     to  face    GO 

„    (I.  and  II.)  „         Foot-and-Mouth  Disease  in  Great  Britain    „      188 

„    (^V.andVI.)        „         Foot-and-Mouth  Disease  in  Ireland     ..       „     200 

The  Binder  is  destred  to  collect  together  all  the  Appendix  matter,  with  Roman  ntimeral  folios,  and 
place  it  at  the  end  of  each  volume  of  the  Journal,  excepting  Tltlet  and  Contents^  and  Statistics, 
&C.,  which  are  in  aU  cases  to  be  placed  at  the  beginning  of  the  Volume ;  the  lettering  at  the  back  to 
include  a  statement  of  the  year  as  well  as  the  volume  ;  the  first  volume  belonging  to  1839-40,  the 
second  to  1841,  the  third  to  1842,  the  fourth  to  1843.  and  so  on. 

In  Reprints  of  the  Journal  all  Appendix  matter  and,  in  one  instance,  an  Article  in  the  body  of 
the  Journal  (which  at  the  time  had  become  obeolete),  were  omitted;  the  Roman  numeral  folios, 
however  (for  convenience  of  reference),  were  reprinted  without  alteration  in  the  Appendix  matter 
retained. 


METEOROLOGY ;  IMPOETATIONS  OF  GRAIN ;  SALES  OF 
BRITISH  WHEAT;  PRICES  OF  CORN  AND  OTHER 
PRODUCE;  AGRICULTURAL  STATISTICS;  AND  STA- 
TISTICS OF  DAIRY  PRODUCE. 


[7^  fwU  are  derived  chiefly  from  the  Meteorological  Reports  of  Mr. 
Glaibheb,  and  the  Returns  of  the  Boabd  of  Tbade,  and  of  the  Inspectob- 
Generai*  of  Impobts  and  Exfobts.] 


METEOROLOGY— 1872. 


Fini  Quarter  (January,  Fdmiary,  Jtforcft). — The  warm  weather 
which  set  in  on  December  13th,  1871,  continued  with  very  few 
exceptions  till  the  18th  March — then  followed  eight  days  of  severe 
oold  weather,  and  snow  fell  over  the  country,  even  to  the  South 
Coast,  and  over  the  counties  of  Devonshire  and  Cornwall.  This 
cold  period  was  very  severely  felt,  owing  to  its  suddenness  and 
great  contrast  to  the  long  continued  high  temperature  of  the  pre- 
ceding ninety-seven  days.  The  remaining  five  days  of  the  quarter 
were  warm — and  Mr.  Glaisher  states  that  he  does  not  know  any 
instance  of  so  remarkable  a  cold  period  as  that  ending  December 
12tli,  1871,  being  followed  by  as  remarkable  a  warm  one  as  that 
ending  March  18th,  1872.  The  remarkable  feature  of  the  winter 
novr  under  review  is  the  long  continuance  of  high  temperature 
following  immediately  so  remarkable  a  long  continuance  of  weather 
of  low  temperature.  For  100  years  back,  the  warmth  of  the  past 
three  months  has  been  but  once  equalled,  viz.,  in  1846,  and  has: 
never  been  exceeded.  The  mean  temperature  of  January  was  41°*3^ 
or  5®  higher  than  the  average  of  101  years ;  that  of  February  wa» 
44*^-8  or  6°'8  higher  than  the  average,  and  the  mean  temperature  of 
March  was  44®'6  or  8''*7  in  excess  of  the  average.  The  mean  tem- 
perature in  the  three  months  ending  February,  constituting  the 
tliree  winter  months,  was  41°'5  or  3°-5  higher  than  the  average  of 
.  101  years. 

The  fell  of  rain  in  February  was  only  one  half  of  its  average,  but 
in  January  and  March  it  was  in  excess. 

Hardy  Pear  tooB  in  6IoMom  on  the  9th  of  March  at  Llandudno ;  on 
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the  11th  at  Helston;  on  the  20th  at  Chislehurst;  on  the  24th  at 
Carlisle ;  on  the  26th  at  Weybridge ;  on  the  28th  at  Oxford  and 
Culloden ;  on  the  29th  at  Eastbourne ;  on  the  30th  at  London ;  on 
the  3l8t  at  Strathfield  Turgiss. 

Hardy  Apple  was  in  blossom  on  the  20th  of  March  at  Helston ;  on 
the  30th  at  Oxford ;  on  the  31st  at  Eastbourne. 

Cherry  was  in  blossom  on  the  14th  of  March  at  Brighten ;  on  the 
22nd  at  Oxford ;  and  on  the  31st  at  Carlisle. 

Plum  was  in  blossom  on  the  7th  of  March  at  Stratibfield  Turgiss ; 
on  the  12th  at  Helston;  on  the  13th  at  Oxford;  on  the  24th  at 
Wejbridge  Heath ;  on  the  28th  at  Cnlloden ;  and  on  the  31st  at 
Carlisle. 

Books  began  to  buUd  on  the  22nd  of  March  at  Brighton. 

Second  Quarter  {April^  May^  June), — The  weather  at  the  end  of 
March  and  till  the  first  week  in  May  was  very  changeable,  there 
were  alternately  a  few  days  of  warmth,  and  then  a  few  days  of  cold, 
the  warm  periods  preponderating  both  in  duration  and  in  excess  of 
temperature  over  the  defects  of  temperature  and  cold.  Till  May 
5th  the  temperature  was  in  excess  to  the  amount  of  2^^  on  the 
average  daily.  From  the  6tli  of  May  to  the  12th  of  June,  with  the 
exception  of  three  or  four  days  of  moderate  warm  weather  at  the 
end  of  May,  the  weather  was  cold,  the  sky  mostly  cloudy,  the  nights 
of  low  temperature  with  hoar  frost  and  frequent  rain,  tbe  average 
deficiency  of  daily  temperature  was :  3i°.  On  June  13tli  a  warm 
period  set  in,  and  for  some  days  the  weather  was  fine,  bright,  and 
hot,  but  towards  the  end  of  the  month  it  was  again  changeable, 
there  was  an  excess  of  daily  temperature  above  these  averages 
of  3|*^.  Some  heavy  thunderstorms  took  place  during  the  hot 
weather  in  June  17th,  18th,  and  19th,  principally  over  the  Northern 
and  Midland  Counties. 

The  changeable  weather  which  had  thus  prevailed  nearly 
throughout  the  quarter,  sometimes  warm  but  frequently  cold,  till 
the  middle  of  June,  caused  all  cereal  crops  to  be  in  a  backward 
state,  as  they  did  not  receive  sufficien,t  warmth  and  sunshine; 
their  forward  state  in  the  early  spring  was  entirely  lost  through 
the  low  temperature  and  harsh  weather  in  the  month  of  May. 
Under  the  influence  of  the  bright  sunshine  and  hot  weather  about 
the  middle  of  June,  everything  progressed  satisfactorily  and  rapidly; 
at  the  end  of  the  quarter  vegetation  generally  was  about  ten  or 
twelve  days  later  than  in  an  average  season.  The  wheat  crop  was 
generally  in  ear  or  in  bloom.  The  storms  in  June  had,  in  some 
places,  laid  the  wheat,  and  in  others,  blown  off  the  blossoms,  but 
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•nly  in  a  small  portion  of  the  whole,  and  it  was  generally  expected 
the  yield  would  be  that  of  a  full  average. 

The  hay  crop  was  spoken  of  as  generally  very  good,  and  the 
heaviest  for  many  years. 

The  potato  crop  was  also  spoken  of  as  good  and  abundant,  but 
sabseqnently  suffered  to  an  unusual  extent  from  the  well-known 
potato-disease. 

The  average  temperature  of  these  three  months  differs  less  than 
i  of  a  degree  from  the  average  of  the  same  months  in  the  preceding 
30  years. 

The  mean  temperature  of  April,  May,  and  June,  was  48^*3,  50^*9, 
and  69°'2  respectively ;  that  of  April  was  2°*3,  and  that  of  June 
l^-O  higher  than  the  average ;  while  that  of  May  was  1°*7  lower 
than  the  average.  The  mean  temperature  of  the  air  in  the  three 
months  ending  May,  constituting  the  three  spring  months,  was  47^*9 
or  1^-4  higher  than  the  average  of  101  years.  The  &11  of  rain  was 
07  inch  and  0*3  inch,  respectively,  in  defect  of  the  average  in 
April  and  June,  but  0-9  inch  in  excess  in  May. 

Wheat  was  in  ear  on  the  17  th  of  June  at  Gardington;  on  the 
19th  at  Hull ;  on  the  20th  at  Llandudno;  on  the  21st  at  Helston, 
Hawarden,  and  Cockermouth.  In  flower  on  the  20th  of  June  at 
Chislehurst;  on  the  21st  at  Silloth;  on  the  24th  at  Taunton  and 
Weybridge ;  on  the  27th  at  Gardington ;  on  the  28th  at  Hawarden ; 
and  on  the  30th  at  Helston. 

Barley  ioa#  in  flower  on  the  20  th  of  June  at  Llandudno. 

JBjf«  was  in  flower  on  the  7th  of  June  at  Chislehurst. 

Oait  were  in  flower  on  the  30th  of  June  at  Weybridge. 

Tkird  Quarter  {Jviy^  August,  September).  The  weather  during  the 
whole  quarter  was  changeable.  The  mean  temperature  in  July, 
notwithstanding  a  cold  period  which  lasted  from  the  8  th  to  the 
18th,  was  3°*4  above  the  average,  the  wannest  period  in  the  whole 
quarter  being  the  eleven  days  from  the  19th  to  the  29th  July, 
during  which  the  average  daily  excess  of  temperature  was  7^*9. 
The  first  half  of  August  was  cold  and  wet,  but  during  the  latter 
ptrt  of  that  month  and  the  early  part  of  September  the  temperature 
was  higher,  though  the  weather  was  unsettled.  From  the  17th 
September  to  the  end  of  the  quarter,  rain  fell  generally  and  the 
daily  temperature  vras  deficient.  The  most  remarkable  feature  of 
the  quarter  was  the  frequency  of  thunderstorms. 

The  mean  temperature  of  July  was  65®*0,  or  3®'4  higher  than  the 
average  of  101  years,  that  of  August  was  61°'0  or  0°-2  higher  than 
the  aven^,  and  that  of  September  was  57^*4  or  0°'9  higher  than 
the  average.    The  mean  temperature  in  the  three  months  ending 
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Augnst,  constitating  the  tJiree  mmmer  months,  was  61°-7  or  1°'5- 
higher  than  the  average.  The  fall  of  rain  was  O'l  inch  and  lO 
inch,  respectively,  in  defect  in  July  and  September,  but  0*3  inch  in 
excess  in  August. 

Wheat  toaa  in  flower  on  the  1st  of  July  at  Helston;  and  on  the 
12tli  at  CuUoden. — Whecd  was  cut  on  the  27th  of  July  at  Royston  ; 
on  the  29th  at  Osborne,  Chislehurst,  and  Cardington ;  on  the  30tb 
at  Brighton  and  Oxford.  On  the  1st  of  August  at  Guernsey;  on 
the  4th  at  Weybridge;  on  the  10th  at  Helston;  on  the  12th  at" 
Llandudno ;  on  the  1 9th  at  Carlisle  ;  on  the  25th  at  Milltown ;  and 
on  the  28  th  at  North  Shields.    On  the  14th  of  September  at  Silloth. 

Barley  was  in  flower  on  the  10th  of  July  at  Culloden. — In  ear  on' 
the  2nd  of  July  at  Helston. — Cut  on  the  2nd  of  August,  at  Wey~ 
bridge ;  on  the  6tb  at  Llandudno ;  on  the  10th  at  Guernsey ;  and 
on  the  12th  at  Helston  and  Carlisle. 

Bye  toas  cut  on  the  IStb  of  July  at  Brighton  and  Chislehurst.  On 
the  20th  of  August  at  Culloden. 

Oats  were  in  flower  on  the  6th  of  July  at  Culloden. — In  ear  or> 
the  2nd  of  July  at  Helston. — Cut  on  the  27th  of  July  at  Osborne  ; 
on  the  28th  at  Helston ;  and  on  the  29th  at  Chislehurst  and  Oxford. 
On  the  1st  of  August  at  Weybridge ;  on  the  19th  at  Stonyhurst ;  on  , 
the  20th  at  Guernsey ;  and  on  the  30th  at  Milltown. 

Peaa  were  cut  on  the  27th  of  August  at  Culloden. 

Flax  was  pulled  on  the  20th  of  August  at  Milltown. 

Fourth  Quarter  (October,  November^  December). — Until  the  24th 
October  the  weather  was  cold,  but  on  the  25th  a  warm  period  set 
in  and  continued  till  November  9th.  From  November  10th  to  the 
19th  was  a  steady  cold  period,  but  from  November  20th  to  December 
3rd  the  weather  was  warm.  Then  followed  a  period  of  changeable 
weather  which  lasted  up  to  December  19th.  On  the  20th  an 
extraordinary  warm  period  set  in,  and  continued  to  the  end  of  the 
year. 

The  mean  temperature  of  October  was  47°'8,  being  1°'8  lower 
than  the  average  of  101  years ;  that  of  November  was  45°'3,  or  3°.0 
higher  than  the  average,  and  that  of  December  was  42°'9,  or  3°*& 
higher  than  the  average.  The  mean  temperature  in  the  three 
months  ending  November,  constituting  the  three  autumn  months, 
was  50^*2,  or  0°*7  higher  than  the  average.  The  fall  of  rain  was 
1-5  in.  0*6  in,,  and  2*1  in.  in  excess  of  the  average  in  October, 
November,  and  December,  respectively. 

The  readings  of  the  barometer  at  159  feet  above  the  sea-level 
were  remarkably  low  throughout  the  quarter,  the  mean  values  for 
each  month  were  :— October  29*533  in.,  November  29*511  in.,  and 
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December  29*413  in.,  and  these  departures  below  the  averages  were 
0172  in.,  0-252,  and  0-397  respeotiyely.  It  is  very  rarely  that 
«uoli  a  long  period  of  continuous  depression  is  experienced. 

The  most  remarkable  feature,  however,  has  been  the  frequency 
of  lain.  During  the  quarter  it  has  fallen  at  Greenwich  on  67  days,  a 
greater  number  than  has  been  previously  experienced  at  Greenwich 
htick  to  the  year  1815.  The  total  fall  was  large,  amounting  to 
11*32  inches.  The  previous  instances  of  large  falls  at  Greenwich 
Are  as  follows : — 


Teae. 

Amoimt  Fallen. 

Total  FaU 

in  the 

Quarter. 

Number  of  Days  of 
Bainin 

The 
Quarter. 

October. 

NoTember. 

December. 

Oct 

Nov. 

Dec. 

In. 

in. 

in. 

in. 

. 

]83I 

3-42 

4*33 

4-72 

11-47 

30 

19 

50 

1833 

3-60 

3-66 

3-26 

9-53 

16 

6 

34 

1824 

3-44 

3-88 

3-55 

9-87 

17 

43 

1831 

3-65 

3-70 

3*47 

9-82 

19 

53 

l8j3 

4*41 

4-48 

3*o8 

10-97 

16 

47 

1833 

3-87 

3-51 

4*95 

10-33 

27 

51 

1841 

5-84 

2*75 

1-92 

10-51 

18 

53 

1844 

4-or 

4-74 

0-34 

9.09 

6 

34 

l8$3 

3*75 

5-66 

1-73 

II-I3 

19 

56 

J865 

5-90 

3-39 

0*87 

9-16 

10 

47 

1868 

3*59 

i-i6 

5*45 

9-20 

33 

48 

1873 

4*33 

3-93 

4-07 

11-33 

31 

67 

The  Table  shows  that  the  total  fall  in  the  quarter  has  been  but 
once  exceeded,  viz.,  in  the  year  1821,  when  it  was  11*47  inches  or 
0-15  greater ;  back  to  1818,  there  is  only  one  other  instance  of  a  fall 
exceeding  11  inches,  viz.,  in  1852.  The  Table  also  shows  that  in 
58  years  there  have  been  12  instances  of  the  fall  in  the  three  months 
ending  vDecember  exceeding  9  inches,  of  which  five  were  between 
0  and  10 ;  three  between  10  and  11,  and  three  exceeding  11  inches. 
The  number  of  days  of  rain  are  shown  in  the  last  column,  they 
differ  greatly,  and  all  are  less  in  number  than  in  the  quarter  just 
closed.  This  unusual  frequency  of  rain  has  been  general  over  the 
country.  At  Stony  hurst,  in  Lancashire,  rain  fell  on  every  day  in 
the  quarter  except  two,  and  at  Guernsey  on  80  days,  and  the  general 
average  over  the  country  was  67  days.  The  amount  at  Guemsc}' 
is  very  remarkable,  being  as  large  as  25^  inches.  The  average  fall 
of  rain  from  all  stations  was  13-97  inches,  being  more  than  double  of 
the  fall  in  the  corresponding  period  of  the  year  1871,  which  was 
6*09  inches.  The  smallest  falls  of  rain  at  Greenwich  in  this  quarter 
were  in  1851,  when  it  was  2*92  inches,  and  in  1871  when  it  wa^ 
3'17  inches,  in  both  cases  preceding  the  two  heaviest  falls. 
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'  The  Agricultural  prospects  towards  the  close  of  the  quarter  are 
thus  described  iu  the  Mark  Lane  Express  for  23rd  December. — 
"  The  state  of  the  weather  has  become  the  permanent  source  of 
oomplaint.  The  floods,  instead  of  abating,  have  further  increased, 
and  most  of  our  great  rivers  have  overflown  their  banks,  entirely 
swamping  the  low-lying  neighbourhoods.  Parmers  are  literally 
puzzled  what  to  do,  their  horses  getting  out  of  health,  for  want  of 
work,  in  the  stables,  the  land  hopelessly  sodden,  and  the  flail  or 
thrashing  machine  next  to  useless ;  while  round  our  coasts  there 
have  been  numerous  and  terrible  wrecks.  But  it  is  almost  dangerous 
to  have  a  strong  frost  when  vegetation  is  so  heavily  charged  with 
moisture,  and  all  we  can  hope  for  is  a  continuance  of  moderate 
breezes  till  the  land  is  in  working  order.  There  are  many  fears 
that  the  little  wheat  already  planted  will  turn  out  a  partial  failure, 
the  seed  rotting  in  the  soil ;  and  this  apprehension  is  felt  on  the 
continent  of  Europe,  where  the  sowing  was  more  successful,  as  well 
as  here.  Still,  with  foreign  supplies  arriving  in  greater  plenty 
than  what  immediate  consumption  requires,  the  market  is  effectu- 
ally prevented  from  rising,  and  is  only  maintained  with  difficulty. 
It  is  worthy  of  note  that  for  the  last  four  weeks  the  London 
averages  have  been  below  those  of  the  country  about  1^.  per  qr., 
and  this  may  well  account  for  the  poor  supplies  sent  up  to  the 
metropolis.  Farmers,  indeed,  would  seem  to  send  very  little  more 
here  than  what  they  are  obliged,  and  of  the  poorest  quality,  London 
being  the  great  market  for  everything  good  or  bad.  We  are  not 
fond  of  disparaging  our  own  produce,  but  it  is  dear  from  the  ex* 
hibition  of  samples,  that  if  no  rain  had  fallen,  the  crop  in  quality, 
more  especially  the  white  wheat,  would  have  been  below  the 
average  of  seasons ;  and  if  we  select  the  numerous  sprouted  corns 
from  these  we  shall  And  they  were  the  best  and  plumpest  grains, 
which  are  always  the  first  to  grow.  The  damage  therefore  to  the 
flour  is  unusually  great,  its  strength  and  nutrition  are  diminished, 
and  though  only  a  slow  and  gradual  course  will  make  this  felt,  it 
shows  that  whatever  be  the  present  dulness  or  the  fluctuations 
following,  we  must  have  unusual  imports  to  fill  the  void.  Paris  is 
again  1  fr.  dearer  for  flour,  Belgium  and  Holland  show  a  slight 
improvement,  but  Dantzic  has  rather  given  way,  other  places  re- 
maining much  the  same.  They  have  frost  at  Konigsberg,  Dantzic, 
and  Stettin." 
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Eainfall,  at  DiPPEBKNT  STATIONS,  in  eaoh  of  the  Thbsx  Mon^ 
ending  31st  December,  1871  and  1872. 


Haueo  cffl-  Stat?ioss, 


Helstoii 

Truro 

Eftstbourue   **      », 
Oibome 
Bournemouth 
Portemoutli  „ 
WortMiiff 
Brigbtou 
TaaQton 
Wilton  Hooae 
Barnstaple     ,  > 
Aldcrshot  Camp  .> 
Strath  field  TurgUs 
Weyh ridge  Hefllh 
Moflborough  College 
Royal  Obserratory 
Streatley  Vicarage 
Camden  To wa     ., 

Oxford 

Gtonccster     .« 
RoystOD 
Oardmgtou    .. 
Leamington  *. 
Somerleyton  Kectory 
Nonfficb 

Wisbech        ..      „ 
Llacdndno    ,  ^ 
Derby    ., 
Nottingham  ,. 
H&  warden 
Liverpool 
Ecclei    „ 

Hull       

Stonyharst    ., 
CockeTmoutb 
AUenljeads    . . 

Silloth 

Carlisle 

North  Shield!      .. 

MiHtown  (Ireland) 


n^kdm  tnlbe  S  MoDtbB  eodlag 


latl. 


dumber 

wbtdi 
Bdo  feU. 


4S 
5' 
4S 
J5 
35 
37 
35 
II 
35 
3^ 
41 
5S 
45 
31 
30 

43 
59 
34 
35 
31 
35 
44 

n 

43 

4r 
36 
49 

46 

5^ 
66 

49 
51 
51 
7B 
45 
71 
46 
55 
56 
51 


AmoTLjit  of 
KaIo 


9*71 

it'95 

4'r8 
4' 6 1 
5*90 

4"  75 
3  36 
3"'l 
5-84 
6 -JO 

10-45 
3*32 

3*13 

4"  99 
3-17 

^9+ 

2-78 
4-07 
:i'a7 


34 

82 


'41 
03 

*oi 
■70 
■71 

■51 

■S3 

8-93 

8*18 

5-40 

I2V55 

T3*tO 
11-38 

9*74 
2 '80 
5' 70 
5*57 


Slit  December.  IB! 


Number 

wbkfa 
BalDfelL 


80 
70 

77 
69 

67 
6tf 

71 

68 

75 
61 
64 
78 
^5 
66 

63 

68 

67 
63 
6j 
68 
64 
7< 
56 
64 
69 
55 
60 
66 
67 
7^ 
7^ 
69 
73 

89 
50 
76 
5^ 
57 
7^ 
60 


Amtmn 

Rail 

OoUed 


Inclti 
35    3 

I7-I 
17-: 

16 -j 
r6'c 
i4"S 
14"^ 
15  M 

13  i 

17-1 

i9'i 
I4'« 

ir^ 
ti*i 
i6'. 

II ' : 

9'* 
ii-c 

9-1 
9': 

UN 
11' i 

idM 
10' J 
i7'( 

i4'< 
I3-C 

loM 

14-: 

2r*j 

9'i 

^4'5 
14'^ 
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CORN :  Importations,  Sales,  and  Prices. 

QcAsnmM  of  Whkat,   Whbatmeal  and  Flour,  Barley,  Oats,  Peas  and 
Bkans,  Imfobted  into  the  United  Kingdom  in  the  Year  1872. 


1872. 


Wbemt. 


Whoatraeal 
and  Flour. 


Barley. 


OatB. 


Praa. 


Beans. 


Jinniry  .. 
Febniiiy 
Kareh 
/pnl      . 

lofintSix' 
MoDthi 

Wj..  .. 
Aigost  .. 
oeptember 
October  .. 
Norember 
December 


cwte. 
3,932,285 
2,0^4,903 
2,777.964 
2,285,048 
2, 047. 194 
2,559,448 


cwta. 
220,254 
207,452 
265,619 

209,475 
211,071 

332.213 


CWtB. 
1,165,674 
1,257,626 
1,561,748 
1,195.388 

813,841 
1,042,420 


cwts. 

829,177 
704.317 

842,120 

850,241 

1.108,857 

1,297,557 


j  15,636,842 


1,446,084 


7.036,697 


5,632,269 


3,997.257 
3,526,112 

4,237.694 
5,718,647 
4,949.083 
3.924.593 


315.374 
300,499 
356,169 

636,199 
625,970 
715.764 


748,494 

562,421 

811,654 

1,762.645 

1,835.833 
2,320,396 


1,375.422 
912,670 
835.627 

1,270,609 
579.434 
961,027 


cwta. 

41,005 

16,405 

31.992 

61,012 

85,395 
219,046 


cwta. 
307,948 
234,982 
281,617 
259,845 
271,367 
267,193 


454.855 


1,622,952 


122,743 

125,220 

91,298 

200,369 

114,511 
181,080 


199,706 
189,641 
235.328 

286,749 
172,137 
231,001 


In  last  Six\  ^,  „  ,  ,0^ 
Months   /.^^•353.386 

Yeir    ..  141,990,228 


2.949,975 


8,041,443    5.934.789       835,221 


4.396,059 


15,078,140 


1,314.562 


11,567,058    1,290,076   2.937,514 


Note. — ^The  average  weights  per  quarler  of  com,  as  adopted  in  the  office  of  the 
iMpector-General  of  Imports  and  Exports,  are  as  follow:— For  wheat,  485^  lbs., 
or  H  cwts. ;  for  barley,  400  Ihs.,  or  Sf  cwts. ;  for  oats,  308  lbs.,  or  2i  cwts.  Com 
Im  been  entered  and  charged  with  daty  by  weight  instead  of  mecuure  since  Sep- 
teaber,  1864. 


CoMFCTED  Real  Value  of  Corn  Imported  into  the  United  Kingdom  in  each 
of  the  Five  Years,  1868-72. 


1868. 

1869.        !        1870.            1871. 

1872. 

Wli«t 

Ikriey 

Mii«      

Other  kinds     ..      .. 
Wheat  Flour  ..      .. 
Other  kinds  of  Floor 

£. 

22,069,353 

3.799,527 

3.875.929 

4,838,012 

1,981,553 

2,832,077 

23,839 

£. 
19.5^5.758 
3.379.775 
3,340,494 
5.935.665 
1,376,087 

3.792,939 
6,640 

£. 
16,264,027 

2,831,844 
4,381,607 

5.790.550 
1,498,043 

3.383,751 
19,822 

£. 
23,345.630 

3.407.425 
4,141,687 

6,470,789 
1,729,048 

3,502,784 
10.712 

£. 

26,046,876 

6,194.155 

4,212,086 

8,696,362 

1,747.073 

4,092,189 

9,883 

Total  of  Com    .. 

39,420,290 

37.347,358  '34,169,644 

42.403,575    50,998,624 
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Quantities  of  Bbttibh  Whbat  Sold  in  the  Towns  from  which  Betoms  i 
received  nnder  the  Act  of  the  27th  &  28th  Victobia,  cap.  87,  and  Hxi 
Ayebage  Pbicbs,  in  each  of  the  Twelve  Moiiths  of  the  Tears  1867-72. 


DTQuAnna 

1867. 

1868. 

1869. 

1870. 

1871. 

187»; 

quarteTB. 

Quai'tsn. 

qxurteTS. 

qnarten. 

qaarteri. 

qTMiton 

First  month    .. 

221,791 

193 .077 

248,047 

187,027 

267,827 

194,71- 

Second  month 

203,900 

201,325 

258,883 

231,428 

309,376 

193, 9I< 

Third  month     | 
(five  weeks)    / 

280,878 

235,403 

278,086 

314,040 

377,003 

245,61 

Foarth  month 

205,231 

173.120 

204,519 

242,457 

293,494 

191,52 

Fifth  month    .. 

221,067 

162,030 

238,483 

281,620 

222,003 

231,781 

Sixth  month      \ 
(five  weeks)  / 

196,985 

128,142 

268,599 

296,028 

229,749 

268,621 

Seventh  month 

109,829 

106,812 

166.485 

171,005 

120,154 

109.54; 

Eighth  month 
Ninth  month      \ 
(five  weeks)  / 

102,303 

174,633 

174,904 

201,788 

123,889 

126, 76* 

265,668 

444,396 

255,286 

435.398 

371,590 

295,77- 

Tenth  month 

349,788 
265,622 

284,810 

256,984 

340,445 

367,672 

264,93- 

Eleventh  month 

268,848 

220,876 

298,407 

269,351 

195,74: 

Twelfth  month  \ 
(five  weeks)   / 

301,558 

307,386 

244,933 

352,629 

322.756 

263,15- 

Av 

SRAQB  PBICI 

B  m  QOAKt 

SB. 

1867. 

1868. 

1869. 

1870. 

1871. 

187». 

8,      d. 

8,    d. 

».    d. 

8.    d. 

8.    d. 

8.     d. 

First  month    .. 

61     5 

70    4 

51  10 

43  " 

52     8 

55    4 

Second  month 

60  II 

72  II 

50  10 

41  10 

53     6 

55     8 

Third  month      \ 
(five  weeks)    / 

59    9 

73     I 

48    5 

41    3 

54    6 

55     I 

Fonrth  month 

61     7 

73     4 

46    4 

42    7 

58    2 

54    2 

Fifth  month    .. 

64    8 

74    3 

44    8 

43  10 

59     I 

56    3 

Sixth  month       \ 
(five  weeks)    / 

65    5 

68     9 

45  10 

47    0 

59    8 

58  ir 

Seventh  month 

65     I 

65     6 

49    5 

50    9 

58     7 

58     7 

Eighth  month 

68    0 

57    9 

52     I 

53  ix 

57  II 

59    9 

Ninth  month     \ 
(five  weeks)    j 

63    5 

55     I 

51    4 

47    0 

57    0 

58     7 

Tenth  month  .. 

66     7 

53  II 

47     8 

47    4 

56    5 

58     7 

Eleventh  month 

69    9 

52     2 

46    8 

50    I 

56    2 

56  II 

Twelfth  month  \ 
i                          (five  weeks)    / 

67     7 

50    2 

44    2 

52    4 

56    2 

56    7 
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AvsRAGS  ?sicB8  of  Britibh  Cobk  per  Qnarter  (imperial  measare)  as  received 
&0XI1  the  Insfectobs  and  Officers  of  Excise  according  to  the  Act  of  27  th 
&  28th  YicTOBiA,  cap.  87,  in  each  of  the  Fifty-two  Weeks  of  the 
Year  1872. 


Wwkcndiiig. 

WhMfc. 

Barley. 

Oats. 

Weekending 

Wheat 

Barley. 

Oats. 

«.    d. 

f. 

d. 

«. 

({. 

i.    d. 

«. 

d. 

•.     d. 

Jannarj     6.. 

54  " 

36 

8 

2 

July     6       .. 

58    4 

32 

3 

24    5 

Janaary    13.. 

55     I 

36 

" 

9 

j'uly  13 

58    4 

33 

3 

23     9 

Janaary   20.. 

55     8 

37 

2 

6 

July  20 

58     6 

32 

I 

24    5 

Januaiy    27.. 

55  10 

37 

10 

8 

July  27  ,    .. 

59     I 

32 

I 

24    9 

February    3.. 

56    0 

38 

2 

22 

6 

August    3   .. 

59    5 

36 

4 

25     2 

February  10.. 

55     4 

38 

9 

9 

August  10  .. 

59    5 

30 

8 

25     I 

February  17.. 

55     7 

38 

8 

0 

August  17   .. 

59  »o 

30 

3 

23     7 

February  24.. 

55     9 

38 

8 

II 

August  24  .. 

60    3 

32 

8 

26     7 

March        2.. 

55  10 

37 

10 

6 

August  31    .. 

59    6 

31 

3 

25     2 

March        9  • 

55    8 

37 

II 

2 

September    7 

57    5 

36 

4 

23    5 

March       16.. 

55     5 

37 

7 

II 

September  14 

58    0 

35 

10 

23    5 

March       23.. 

54    6 

36 

6 

10 

September  2 1 

58    9 

37 

9 

22    6 

March      30.. 

54    3 

37 

0 

I 

September  28 
Average  of 

59    2 

.39 

5 

22     9 

Arertgeof 

Wmter 

55    4 

37 

8 

22 

8 

Summer 

58  II 

33 

10     24    7 

Quarter     ) 

Quarter 



April         6.. 

54    0 

35 

ir 

3 

October    5  .. 

58  10 

40 

22    4 

April        13.. 

53  " 

36 

6 

8 

October  12  .. 

58    9 

41 

23     2 

April        3o.. 

54    5 

36 

5 

8 

October  19  .. 

58     8 

42 

II 

23     I 

P    'I:: 

54    6 

36 

4 

8 

October  26  .. 

57  II 

43 

10 

23    0 

55     I 

37 

I 

5 

November    2 

57    4 

44 

23     6 

Miy         II.. 

56    0 

36 

7 

10 

November    9 

56    9 

43 

22     4 

M.y         18.. 

56    4 

35 

8 

0 

November  16 

56     8 

41 

II 

23     3 

%         25.. 

57     9 

35 

5 

8 

November  23 

56     9 

42 

22     I 

June           I.. 

5B  II 

35 

5 

4 

November  30 

57    0 

42 

22  ir 

Joue           8.. 

59     I 

35 

10 

11 

December    7 

57    0 

42 

22  II 

Jttoc         15.. 

58    8 

34 

10 

4 

December  14 

56     6 

42 

23      9 

Jane         22.. 

59    0 

33 

0 

2 

December  21 

56     3 

41 

23      2 

Jane         29.. 

69    2 

33 

9 

3 

December  28 
Average  of 

56-  4 

40 

22       7 

A?erA^of 

Spring 

56    8     35 

7 

23 

I 

Autumn 

57    3 

42 

2 

22    10 

Qaarter 

Quarter     ) 

1 
1 

Note. — The  system  of  preparing  the  Monthly  Trade  Accounts  of  the  United 
Kingdom  has  bc«n  altered  sinco  the  commencement  of  the  year  1871,  with  the 
Tiew  of  providing  earlier  and  more  accurate  information. 

The  quantities  of  articles  imported  are  now  taken  fk'om  the  **  Importers* 
Entpes,"  instead  of  from  the  **  Landing  Accounts,"  which  are  not  completed 
until  a  much  later  date :  the  figures  given  for  the  Imports  in'Januai;y«  1871.  will 
oot,  therefore,  compare  with  those  given  for  the  months  of  Janaary,  1869  and 
1870— the  former  showing  the  complete  Importations  of  the  ihonth,  and  the  latter 
only  the  Betoms  of  the  Landing  Accounts  so  far  as  received  within  the  month, 
by  which  method  the  last  seven  to  ten  days*  Importations  of  the  month  were 
ttcloded.    So  great  a  divergence  will  not  occur  in  subsequent  months. 

The  Import  Acooant  for  the  month  of  December,  1871,  will  in  many  cases 
exhibit  a  considerable  deficiency  when  compared  with  the  month  of  December  in 
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QuANTinES  of  Wheat,  Bablet,  Oats,  Peas,  Beaks,  Indian  Gobn  or  Maize, 
Wheaticbal  and  Floub,  Impobted  in  the  Thbee  Teabs  1870-71-72 ;  abo 
the  Ck>xTNTBiE8  from  which  the  Wheat,  Wheatmeal,  and  Floub  were 
obtained. 


Wheat  from — 

Bussia        

Denmark 

Germany -.. 

France         

Austrian  Territories         

Turkey  and  Wallachia  and  Moldavia 

Egypt 

United  States     

Chili 

British  North  America 

Other  countries 

Total  Wheat 


Barley       

Oats 

Peas 

Beans        

Indian  Corn,  or  Maize 


Wheatmeal  and  Flour  from — 

Germany     

France        

United  States     

British  North  America     .. 
Other  countries 


Total  Wheatmeal  and  Flour 


Indian  Com  Meal 


1870. 


cwtt. 
10,369,198 

327,919 

3.348,214 

253,644 

60,473 

489,421 

104,950 
12,371,922 

599.337 
2,838,361 

337»79i 


30,901,229 


7i2i7»327 
10,830,630 

i»799,354 

1.505.798 

16,756,783 


911,108 

645,181 

2,148,251 

451,463 
647,906 


4,803,909 


5.741 


1871. 


ewti. 

^5. 639.435 

130,370 

3,049.031 

134,841 

239,147 
1,418,886 

884,396 

13.405,057 

549,539 

3,279,264 

687,690 


39.407.646 


8.589,059 

11,007,106 

1,021,950 

2.975.651 
16,832,499 


967,892 

37,150 

1,794,805 

403,989 

780,802 


3.984,638 


7.881 


187S. 


cwta. 
17,840,640 

431.17^ 
3.887,74s 
2,843,016 

54.73» 
838,073 
2,337.20a 
8,606,40^ 
1,434.125 
1.719,37^ 
1,997.731 


41.990,228 


15,078,140 

".567.05a 

1,290,07^ 

2.937.51+ 

24.563,334 


1,054.574. 

1.341,465 
743,412 
339.300 
917.308 


9  ■ 
4,396.059 


5,384 


previous  years.  This  circumstance  should  not  be  taken  to  indicate  a  decrease 
m  the  trade  of  the  month,  inasmuch  as  in  former  years  the  account  for  December 
was  not  published  until  the  end  of  the  following  February,  and  embraced  the 
record  of  large  (|uantities  of  goods  imported  in  previous  months,  but  not  registered 
until  the  **  Landing  Accounts  "  had  been  received. 


(  xYn  ) 

E&A.OS  Pbioks  of  Consols,. of  Wheat,  of  Meat,  and  of  Potatoes;  also  the  Avi 
[BE&  of  PA.TJFEB8  relieved  on  the  last  day  of  each  Week ;  and  the  Mean  Tempera' 
ifih  of  tlie  Twelve  Quarters  ending  Decemher  31st,  1872. 


\                                                  ATxa^sPiucEa.                                                |            Paupeaov.            | 

1 

1 

ncrnU 
Cfcr 

B«Sei>er 

by  the 
Bank  of 

per 
EoiglAiid 

Mo&t  per  Ih.  at  the  Mcitro- 
(by  tlie  Qucau), 

Fotfttwi 

(York  Eegpata] 

per  Ton, 

QttirtwlyAreageofthe 

Ntusber  «f  P&npeni  rte- 

liered  on  tkv  kut  day  of 

udi  week. 

F-Tigti^"*!. 

Stmt. 

Hnttoiu 

In-door. 

OoUltHtr. 

1 

£- 

«.    il 

1 

^2t 

3*o 

4^    3 

4rf.-7*/. 

5H-7H*!  95**— JIQ«- 

164,387 

892,821 

Meim  5f  J, 

Mean  6|e/,  MtaniOJi^Sd. 

;o 

94 

yo 

44     & 

4id.—b^d. 

SH-7|(/.    115*.— iJ5#. 

144,^26 

8=5,337 

Mean  sfcf. 

Mean  6^, 

Mt^n  1251, 

iO 

9ii 

J*9 

50    4 

4f^.-7H* 

^kd.-^d. 

1005.— I40i, 

138.444 

787,976 

Mean  hd. 

M^n  6J</,  1  Mean  i3o«« 

t 

94 

^'1 

SO    I 

Sd,-7id. 
Mean  &)^. 

5|(i. — Bd.  1    so*.  — 90*. 

150,72^ 

803^291 

,    1 

Mean  6{if.      Mean  7  c*. 

it 

9H 

^•7 

55    7 

5(i.— 7ld  \sid.^7ld.'  7S*'— ioo#- 
Mean  6gi.    Mean  644.  MeanByt.Sd 

1601^84 

878,893 

[O 

91] 

a '5 

59    9 

Mmniid. 

$id-Hd. 

5i#,— 76*. 

140,338 

805,519 

Mti^an  74. 

Mean  63*.  64* 

[0 

9M 

3"1 

57    9 

Mean  61^. 

5K-9rf. 

60*. — ^77#* 

I32i06| 

769,482 

Mean  jld. 

Mt^an  68s.  64. 

9J 

4-2 

5<»    3 

5^.-71*^. 

Mean  6|i. 

75«,— ro4i. 
Mean  8  gt.  64. 

140,955 

758,474 

[I 

94 

3-0 

55     4 

Mean  &W. 

5K-7K 

Mean  7iif« 

801.— raof. 
Mean  ioo«. 

^45*595 

776,793 

to 

9^ 

4'd 

56     8 

6rf.— B|4. 

1244,-1501, 

I34i4ti 

7^4.463 

Mean  6|J. 

Mean  7  Id, 

Mean  1571, 

10 

94 

IS 

58  It 

Sirf,— fid 

Mean  7!^. 

105*.— 133<, 
Mean  itqjr. 

136,377 

681,987 

tt 

94 

5"9 

57    3 

Skd.-M. 

6^.— 8^4.  '  154*,— 187*. 
Mi^n  7|<f.  1  Mean  171*. 

13&1640 

675.59S 

Mean  Sf  J. 

The  annexed  return  shows  the  number  of  Beasts  exhibited  and  the 
prices  realised  for  them  at  the  Christmas  markets  since  1841 : — 


Year. 

BeasU. 

Tear. 

1  Beasts. 

a* 

d       t.    d. 

f. 

d,          t.    cL 

JB41 

4t5«> 

8  to  5     0 

1857 

6,856 

4  to  4    8 

Il4i 

4«|4r 

4—  4    8 

1858 

6,4H 

4—5    0 

1S43 

4,510 

8—4    4 

1859 

7,560 

6-5    4 

1844 

5*  7*  J 

0 —  4    6 

i860 

7,860 

4—5     6 

|B« 

5*336 

6->4    8 

186 1 

8,840 

4—50 

1946 

4,57^ 

0—5    8 

18G3 

8,430 

4—5    0 

1847 

4,aSi 

4-4    8 

1863 

10,371 

6^5     ^ 

184S 

5»94J 

4—4    8 

18&4 

7,130 

.1  —  5     8 

>«49 

5.765 

4—40 

1865 

7»53«' 

4—5     4 

1850 

6,141  1 

0 —  3  10 

1866 

7»34o 

8-5     6 

1851 

6,103 

8-4    ^ 

1867  ; 

8^  no 

4—  5     0 

tij3 

6,271 

8  —  4    0 

1868 

S,33o 

4-5     9 

^853 

7»037 

a —  4  10 

1869 

6,738 

6—6     2 

1854 

6^181 

6-5     4 

1870 

6,4^5 

6—6     3 

i«5| 

7,000 

8-4     2 

1871 

6jj30 

10  —  6     a 

1156 

e,74S 

4—50 

1873 

7r56o 

6^60 

TOLrS. — S.S. 


B 
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ACBEAGE  under  eaoh  Descriptioii  of  Cbop,  Faixow,  and 

Great  Bbttaih  and 


Descbiftion  of  Cbofs  and  Livb  Stock. 


Griut  BaiTAnf. 


1870. 


187L 


1872. 


Corn  Cbops  : — 

Wheat 

Barley  or  Bere     

Oats       

Rye       

Beans    

Peas       

Total  Corn  Crops    .. 

Green  Crops  :— 

Potatoes       

ToTDips  and  Swedes 

Mangold       

Carrots 

Cabbage,  Kohl-rabi,  and  Rape  .. 

y  etches,  Lucerne,  and  any  other  crop^ 
(except  clover  or  grass) / 

Total  Green  Crops  . .     . . 

Other  Crops,  Grass,  &c.  : — 

Flax      .. 

Hops      

Bare  fallow  or  oncropped  arable  land 

Clbvef  aud  artificial  and  other  grasses'^ 
uader  rotation  j 

Permntit*nt  pasture,  meadow,  or  grass 
not  broken  up  in  roifttion  (exclasiYej 
of  heath  or  moontain  land)    . . 

Live  Stock  :— 

Cattle ^ ..      .. 

Sheep .. 

Pig*       

Total  number  of  horses  used  for 
agriculture,  unbroken  horses, 
and  mares  kept  solely  for 
breeding 

Acrea^  of  jrcbard,  or  of  arable  or  grass-\ 
land,  used  also  for  fimit-trees    ..      ../ 

Acreage  of  woods,  coppioes,  and  plan-\ 
tatioDS / 


Acres. 

3,500.543 

3,371,739 

2,763,300 

65,166 

530,095 

317,198 


Acres. 

3.571,894 

2.385,783 

2,715,707 

71.495 

540,835 

389,547 


Acres. 

3,598,957 

2,316,332 

2,705,837 

66.875 

524,005 

361.545 


9.548,041 


9.675,261  ,     9.573,551 


587,661 

2,210,911 

306,531 

^5.259 
143,930 

322,438 


627,691 

2,163,744 

360,517 

20,154 

178,919 

387.155 


3,586,730 


3.738,180 


23,957 

60,594 

610,517 

4,504,884 
12,072,856 


17,366 

60,030 

542,840 

4,369,448 
12,435.442 


No. 

5.403.317 

28.397,589 

2,171,138 

1,266,709 


No. 

5,337,759 

27,119.569 

2.499,602 

1,254.450' 

206,583! 
2,175,47' 


564,088 
2,083,507 

329.190 
16,499 

177,80c 

445,299 


3.616,383 


15,357 

61,927 

647.898 

4,513,451 
12,575,666 


No. 
5,624,994 

27,921,507 
2,771,749 

1,258,020 


Not  yet 
ascertained 

2,187,078 


(    XIX    ) 

kn,  ind  HTxJicsKR  of  Oattlx,  Shxep,  and  Pigs,  in 
iAro,iii  X8TO-71-72. 


Tnr.Awn. 

UWTTKD  KnTODOM. 

including  the  Islands. 

itio.      \ 

1871. 

1872. 

1870. 

187L 

1872. 

- 

Acres. 

Acnt. 

Acres. 

Acres. 

Acres. 

360,914  \ 

^46,954 

228.189 

3,773,663 

3,831,054 

3.839,532 

H3.4J5  j 

222,604 

220,057 

2,633,752 

2,616.965 

2,543,581 

1,648,7^4  1 

1,633,960 

1,621,813 

4.4H.536 

4.362,139 

4.340,748 

9.^81 

9,647 

8,832 

74.527 

81,222 

75.849 

9»644 

9.549 

10,039 

539.968 

550,613 

534.341 

1,071 

1,365 

^.753 

318,607 

391,250 

364.194 

»»X73.i«>9 

2,124,079 

2,090,673 

11.755,053 

11,833,343 

11.698,245 

1.043.788 

1,058,387 

991,803 

1,639,396 

1.693,825 

1,563.691 

3391O59 

327.163 

346.464 

2.559,629 

2.500,565 

2.439,336 

25,220 

31.766 

34,736 

332,409 

392.941 

364.699 

3.940 

4.167 

3,782 

19.925 

25,047 

20,977 

4S.a66 

43.543 

50.307 

189,344 

333,610 

228,118 

41.446 

46.607 

46.925 

366,532 

436,410 

495,173 

1.498, 7»9 

i.5".532 

1.473,916 

5. 107. 135* 

5.271,398 

5. "1, 994 

194,893 

156.883 

123,003 

218.870 

174,269 

137.360 

•• 

.. 

•• 

60,594 

60,030 

61,931 

191054 

22,333 

18,512 

630,294 

565.886 

667,299 

i  1.775.835 

1 

1.827.733 

1.799.930 

6,320,126 

6.336,588 

6,354.319 

1 

9;990,968 

10,068,848 

10,341,513 

22,085,295 

33,525.761 

22.838,178 

So. 

Ka 

No. 

No. 

No. 

No. 

3.796,380 

3  >  973. 103 

4.057.153 

9.235.052 

9,346.216 

9.718.505 

4.533,984 

4.228,721 

4,363,117 

33,786,783 

31,403,500 

32,246.643 

i.4$9.3J» 

1,616,754 

1,385.386 

3*650.730 

4.136,616 

4.178,000 

531.306 

i 

537.633 

540,745 

1.808,040 

1,802,108 

1.808.359 

1       3».853 

•  • 
324,285 

•  • 

•  • 
1 

•• 

•• 

B  2 
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AvEBAGE  Fbices  of  Bbitish  Wheat,  Bablet,  and  Oats,  per  ImfebiaIi 
QuABTEB,  in  each  of  the  Sixteen  Yeabs  1857-72. 


Year. 

Wheat 

Barley. 

rOats. 

Year. 

Wheat 

Barky. 

Oats. 

8.    d. 

8.     d. 

•.     d. 

«.     d. 

8.    d. 

«.    d. 

1857 

56    4 

42      I 

25     0 

I86s 

41  10 

29    9 

21  10 

1858 

44    3 

34    8 

24    6 

1866 

49  II 

37    5 

24     7 

1859 

43     9 

33     6 

23     2 

1867 

64     6 

40    0 

26     I 

i860 

53     3 

36     7 

24    5 

1868 

63     9 

43     0 

38     I 

1861 

55     4 

36     I 

33     9 

1869 

48     2 

39    5 

26     0 

1862 

55     5 

35     I 

22     7 

1870 

46  10 

34     7 

22  10 

1863 

44     9 

33  " 

21    2 

1871 

56  10 

36     2 

25     2 

1864 

40     2 

29  II 

20    I 

1872 

57    0 

37    4 

23     a 

Cebtain  Abticles  of  FoBEiGN  and  Colonial  Pboduotion  Impobted  in  the  Yeabs 
1869-72 ;  and  their  Qfantitieb. 


1869. 


1870. 


1871. 


1878. 


Animals,  Liying: 

Oxen,  Bulls,  and  Oows,  number 

Calyes ,, 

Sheep ,, 

Lambs ,, 

Swine  and  Hogs..     ..       , , 
Bones  (burnt  or  not,  or  as  animal) 

charcoal) tons  / 

Cotton,  Raw       cwts. 

Flax ,, 

Guano ,, 

Hemp ,, 

Hops ,, 

Hides  untanned :  Dry      . .       , , 
.,        „  Wet       ..       ,, 

Petroleum tuns 

Oilseed  Cakes tons 

Potatoes      cwts. 

Butter ,. 

Cheese ,, 

Eggs    ..     ..       per  great  hundred 

Lard cwts. 

Bacon  and  Hams       ....       ,, 

Salt  Beef ,, 

Salt  Pork ,, 

Clover  Seeds      ,, 

Flax-seed  and  Linseed      . .  qrs. 

Kape ,, 

Sheep  and  Lambs*  Wool  ..  lbs. 


190.674 
29.516 

691,472 
18.371 
69,067 

95.980 

10,900.818 

1,542,201 

210,010 

1,055,769 
322.515 

340.449 
524,899 

21,439 

159,295 

1,660.189 

1,259,089 

979,189 

3,684,772 

255,964 

740,193 

214.955 

165.944 

231,427 

1,397,066 

260,212 

255,161.344 


170,647 
31,525 

651,138 
18,767 
95,624 

94,923 

11,931,979 

2,373,528 

280,311 

1,108,839 

127,013 

527.809 

670,941 

27,220 

158,211 

772,003 

1,159,481 

1,041.281 

3,590,352 

217,696 

567,164 

203,713 
220,533 

155,673 

1,490,695 

551,107 

259,361,963 


208,772 

40,139 

[        916,799 

85,622 

94.212 

15,843,890 

2,597,915 

178,678 

1,320,747 

220,409 

599.922 

678,432 
35,808 

162,613 

852,125 
1,337,808 
1,219,056 
1,351,106 

477,147 
1,143.873 

279,179 

266,967 

340,377 
1,334,945 

665,161 

319,511,336 


139,3 

33,5 

8o9,C 

i6,i 

97,7 

12,641,0 

2,017,3 
ii7,c 

1.103,5 

137,4 

815,5 
626,0 

25,3 
1,254,1 
6,029,5 

1.138,4 
1,060,1 
4,650,6 
1,308,0 
2,244,3 
193,2 
212,3 

292,5 
1,510,7 

249.2 
302,909,8 
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STATISTICS  OP  DAIRY  PRODUCE. 

{The  following  QuokUions,  etc.,  are  extracted  from  ^  The  Grocer.') 

Pucn  CuBBKNT  on  Ist  Satubdat  in  Januabt  of  each  Yeab,  from  the  latest  actual 

Mabkst  Sales. 


1878. 


1872. 


187L 


1870. 


(Maw,  finest,  V.OJB. 

Luded 

CoA,\ftt 

,,    2ndi        ..      .. 

, )    Srds,  new       •  • 

,,    4ths     ,, 
limerick 


Fowign: 

Trieslaad  .. 
Jenej,&e. 
Cd   ..     .. 
Komandy 
Aaerietn  .. 


PW  cwt. 

I30«.  to  13  3«. 

"o    ,,  134 

136     ,,  142 

128     ,,  133 

100    ,,  106 

87  ..  89 

no    ,,  114 


in  ,,  122 

74  >•  I30 

I    I"  ,,  146 

90  ,,  ISO 

60  ,,  105 


Per  cwt 
120s,  to   I34«. 
116    ,,     136 

133 

124 

106 

84 

113 


137 
129 
118 

86 
116 


&g^  Cheddar,  fine,  new 
^.     ,f  good  ,, 

Bed  Somenet  Loaf  ..     .. 
WUte  or  yellow  Cheddar\ 

Lotf / 

Seoteh  Cheddar       ..     .. 
CMdre^new 

,,      good  ditto 
Wibdure,  new 

y,        good  ditto 
Kerth  Wilts,  Loa(  new  . 


,fine 
good 
Oo«la       ..     .. 
Xaater 


70 

70 
68 
66 
70 
56 
66 

56 

60 
60 


66  ,, 
50  .» 
52    .. 


90 

'76 
80 

76 
84 
66 
76 
60 
76 
78 


73 
63 

64 
68 


106  ,,  116 

75  >>  "4 

100  , ,  140 

90  ,,  150 

60  ,,  115 


66    ,,      84 


Per  cwt 

13  o«.  to  1444. 

136    , ,  146 

142    ,,  150 

134    .»  143 

122     ,,  125 

112    ,,  114 

128    ,,  133 


112    ,,     142 

76    ,,    130 

no    ,,    156 


Per  cwt 
i34«.  to    i3o«. 
122    ,,    130 
134 
"3 
107 

100 
116 


SO 

60 

60 
70 
50 
64 
50 
50 
56 


60 


72 

70 

70 
84 
64 
70 
60 

72 
78 


94 


74  ,, 

80  „ 

80  ,, 

70  .» 

78  ,, 

60  ., 

64  ,, 

80",, 

68  ,, 


66 

40    ,.      56 
40    ,,      64 


50 


70 


74 
60 

50 
54 


116 


100 
92 

93 
80 
90 
74 
84 

90 
86 


80 
68 
64 

70 


90 
74 
73 

76 

70 
84 
66 
72 
62 
76 
72 


72  .. 

64  ». 

50  »i 

54  ,, 


137 
"5 
109 
104 
120 


104  ,,  132 

74  >>  130 

104  ,,  136 

90  .,  150 

100  ,,  112 


94 
86 
84 

84 

80 
90 
78 
80 
68 
84 
86 


75 

r 

62 
65 


During  the  year  1872  the  proyision  market  no  longer  suffered 
firom  the  effects  of  drought,  or  from  the  prohibition  of  shipments  of 
batter  from  France  through  war.  The  following  remarks  relating 
to  Irish  and  Foreign  Butter  and  to  Cheese  are  extracted  from  '  The 
Grocer.' 

Irish  Butter. — The  sale  of  Irish  butter,  in  January,  was  slow, 
bat  the  quantity  of  really  fine  on  offer  being  small,  quotations 
sbowed  scarcely  any  change.    Clonmels  quoted  at  118^.  to  134$., 
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and  Cork  firsts  at  134«.  to  138«.  In  February,  the  quotations  differed 
but  little  from  those  of  last  month.  The  large  quantities  of  inferior 
foreign  operated  against  inferior  Irish.  In  March,  the  market 
showed  a  slight  improvement  for  finest  qualities.  Scarcely  any 
Irish  butter  of  fine  quality  was  le^t  unsold  in  April;  holders  of 
other  kinds  were  anxious  to  clear  out.  The  Cork  butter  market 
opened  with  new  brands  on  the  22nd  with  quotations  at — firsts, 
130«. ;  seconds,  130«. ;  thirds,  99s. ;  and  fourths,  60«.  In  June,  the 
sales  of  Irish  butter  were  very  few.  In  July,  a  little  more  business 
was  transacted  than  in  thQ  previous  month.  Early  in  September, 
the  transactions  were  few,  the  month,  however,  closed  with  more 
doing  at  higher  rates^  In  November,  the  demand  for  most  de- 
scriptions was  inactive.  In  the  last  month  of  the  year  the  opera- 
tions in  the  Irish  butter  market  were  few,  but  the  chief  part  of  the 
little  done  was  in  sales  of  third  and  fourth  Corks.  These  in  the 
early  part  of  the  month  were  taken  pretty  freely  at  98«.  'to  99«.  for 
fresh  parcels  of  thirds  and  fourths  at  88«.  to  90«. ;  a  few  firsts 
changed  hands  at  130s.  to  131«. 

"  Cork  Botter  Market. — During  the  early  months  of  the  year 
there  is  little  to  be  said  of  the  operations  in  this  market ;  the  supply 
is  always  then  limited,  but  the  demand  equally  so,  the  dealers 
having  stocked  themselves  before  Christmas,  when  butter  of  fine 
quality  is  procurable.  The  real  work  of  the  season  commences  in 
April  or  May,  when  the  market  re-opens,  after  being  generaDy 
closed  for  two  or  three  weeks.  In  1872  the  new  season  commenced 
on  May  1,  when  there  was  a  fair  supply  of  new  grass  butter,  which 
sold  at  140«.  for  first  quality,  130s.  for  second,  and  100«.  for  third. 
These  very  high  prices  of  course  do  not  hold  long,  and  by  May  9, 
under  the  influence  of  fine  weather  and  the  expectation  of  a  plenty 
which  is  always  anticipated  at  that  season,  the  lowest  point  of  the 
year  was  almost  touched,  firsts  being  then  112s.  and  seconds  lOlf., 
after  which  they  advanced  again;  so  that  during  the  month  of 
June  these  qualities  ranged  several  shillings  higher,  and  were  at 
one  period  as  high  as  115«.  and  109s.  The  excess  of  rain  during 
the  summer  banished  all  fear  of  a  short  supply,  and  this  feeling, 
coupled  with  an  easier  demand  from  England,  kept  prices  very 
steady  and  brought  them  back  again ;  so  that  few  years  have  passed 
which  show  less  variation,  seconds  being  in  December  the  same  as 
they  were  in  September,  the  price  having  scarcely  varied  since 
then.  Though  the  supplies  were  very  heavy  during  the  autumn, 
and  considerably  larger  than  at  the  corresponding  period  of  the 
previous  year,  yet,  on  the  whole,  the  receipts  of  butter  to  the 
market  for  the  eleven  months  ending  November  30  show  a  trifling 
falling  off,  the  numbers  for  the  first  eleven  months  of  1871  being 
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376,200  firkins  against  376,086  for  the  same  period  of  1872  ;  but  as 
1871  was  one  of  the  largest  on  record,  the  'deficiency  of  114  firkins 
is  of  no  momenty  and  this  market  may  fairly  be  described  as  pro- 
greesmg  in  every  respect 

''FoBELGN  Butter. — January  commenced  and  finished  with  a 
beaTy  stock  oF  foreign  butter— say  26,000  packages  at  the  public 
wharves,  besides  large  quantities  in  private  stores,  a  very  large 
portion  of  it  so  inferior  in  quality  that  it  was  found  to  be  almost 
impossible  to  force  it  into  consumption  for  human  food ;  the  result 
iras  a  wide  range  of  prices  at  the  b^inning  of  the  month.  March 
oommenoed  with  a  heavy  stock  of  foreign  butter,  chiefly  of  inferior 
qoalitjr,  and  nearly  unsaleable,  140^.  to  1568.  were  selling  prices  for 
finest  Normandy  up  to  the  20th.  Although  the  supplies  of  be&t 
Normandy's  were  not  large  in  April,  prices,  in  the  fierce  of  an  increase 
in  the  make  of  fine  English  gave  way  5^.,  the  first  week  in  the 
month  from  I6O5.  to  145«.,  and  the  fourth  week  124s.  A  large 
qnantity  of  inferior  foreign  still  lying  nearly  imsaleable.  In  June, 
the  supply  of  foreign  butter  was  a  full  average  one ;  finest  qualities 
preponderating. .  A  large  quantity  of  inferior  still  on  hand.  The 
supply  of  foreign  butter  in  July  was  about  the  average ;  in  August 
^th  cooler  weather  the  arrivals  came  to  hand  in  better  condition, 
hi  September,  the  market  was  heavily  stocked  with  old  inferior 
foreign,  but  there  was  less  of  that  called  adulterated  coming  forward. 
In  October  inferior  qualities  were  not  shipped  as  freely  as  last 
season— dealers  being  afraid  of  the  Adulteration  of  Food  Act.  In 
December,  supplies  of  best  Normandy's  fell  off" ;  on  the  finest  the 
^femand  was  active,  the  chief  rates  for  such  varying  from  134s.  to 
146s.  A  good  deal  of  the  inferior  qualities,  many  of  them  last 
season's  shipments  of  repacks,  <&c.,  still  lying  here  nearly  unsaleable, 
tlthoDgh  offered  at  little  if  anything  above  grease  prices. 

"Cheese. — The  variation  in  prices,  throughout  January,  was 
▼ery trifling;  fine  qualities  were  scarce.'  Quotations  for  Cheddar 
were  70s.  to  84«.,  American,  fine,  60s.  to  66s.  In  February  a  great 
&lling  off  in  the  arrivals  of  American  cheese  into  Liverpool  gave 
more  confidence  to  holders.  In  March,  really  fine  English  was 
scarce,  but  there  was  a  plentiful  supply  of  second-rate  qualities. 
The  range  in  prices  of  Cheddar  was  from  60s.  to  90«.,  Cheshire 
from  20s.  to  648.  for  common  descriptions,  and  70«.  to  84$,  for  best. 
Arrivals  of  American  during  this  month  fell  off  very  much. 
Throughout  April  quotations  varied  little ;  really  fine  English  still 
scarce.  The  asking  rates  for  choice  Cheddar  86».  to  90s.  downward 
to  60s.  for  common.  In  consequence  of  small  arrivals  of  American 
the  moderate  priced  English  were  more  easily  disposed  of.    Ame- 
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rican  commenced  at  665.  to  745.  for  best;  the  rates  current  ib 
America  left  no  profit  for  shippers  at  these  prices.  For  the  little 
fine  quantity  of  English  cheese  left  on  hand  in  June,  high  rates 
were  obtained.  New  American  found  buyers  fest  to  hand.  In 
July,  the  season  for  fine  old  English  may  be  said  to  be  brought  to  a 
close,  and  the  weather  this  season  has  been  too  warm  to  bring  new 
freely  to  market ;  86«.  to  90«.  still  quoted  for  finest  Cheddar,  and 
808.  to  88«  for  finest  Cheshire.  American  has  arrived  more  freely 
and — to  prevent  accumulation  of  stocks — has  been  offered  at  mode- 
rate prices ;  58«.  to  62«.  In  October,  arrivals  of  American  fell  off 
considerably  in  quantity.  In  December,  the  extreme  quotations 
for  Cheddar  were  70«.  to  90«.,  Cheshire  74«.  to  84«.  for  best,  and  56«. 
to  64s.  for  middling  quality.  American  best  66«.  to  70^.,  a  few  at 
72a.,  and  middling  parcels  56«.  to  60^. 

",  According  to  the  '  New  York  Shipping  and  Commercial  List'  oi 
August  31,  the  American  export  trade  in  cheese  has  assumed 
enormous  proportions,  England  taking  nearly  all  the  surplus 
product. 

"  It  is  mainly,"  it  adds,  '*  carried  in  steamers,  and  the  rate  this 
season  has  been  quite  uniform  at  40«.  to  Liverpool  and  50^.  to 
London.  The  price  of  American  cheese  has  lately  advanced  in  the 
English  market,  with  a  corresponding  rise  here.  The  competition 
among  English  buyers  is  so  sharp  that  they  do  not  wait  for  the 
product  to  reach  our  market,  but  contract  for  it  at  the  sources  oi 
supply  often  before  it  is  made.  The  shipments  hence  to  England 
have  for  some  time  past  averaged  about  100,000  boxes  weekly,  the 
freight  engagements  in  a  single  day  this  week  having  reached 
65,000  boxes — by  far  the  largest  transactions  which  have  ever 
before  been  made  in  a  single  day.  Prime  State  Factory  cheese  has 
been  selling  the  present  week  at  13  to  14i  cents,  the  latter  price  for 
a  fancy  article.  Some  of  the  dealers  are  doubtful  if  the  present 
prices  in  the  English  market  can  be  sustained,  and  seem  to  look  for 
an  early  reaction.  Stocks  here  are  sold  up  close  to  the  production, 
and  contracts  in  some  ^instances  have  been  made  ahead,  and,  as 
meat  provisions  in  England  are  scarce  and  dear,  the  reliance  of  her 
population  must  necessaril}  be  more  than  ever  upon  cheese, — a 
circumstance  that  would  seem  to  lessen  the  chances  of  a  return  to 
lower  prices." 
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Statemeot  ol  the  Quantity  and  Value  of  Butter  imported  from  the 
Ukitkd  States,  Belgium,  Fbancb,  and  Holland  ;  and  of  ChejUse  im- 
ported from  the  United  States  aod  Holland,  1864-71. 
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I. — On  the  Characters  of  Pure  and  Mixed  Linseed- Cakes. 
By  Dr.  Augustus  Voelcker,  F.R.S. 

In  the  course  of  a  long  experience  in  examining  feeding 
materials  of  every  description,  oilcakes  hare  been  brought 
nnder  mj  notice,  ranging  in  quality  from  fine  pure  linseed-cake 
down  to  compounds  of  all  kinds  of  refuse  matters  pressed  into 
cake,  with  a  little  lipseed,  and  hardly  deserving  the  name  of 
oilcake.  During  a  single  year  from  150  to  over  200  samples 
of  various  kinds  of  feeding  cakes  and  meals  are  usually  submitted 
to  me  for  examination. 

The  annual  and  quarterly  Reports  issued  by  the  Chemical 
Committee  of  the  Royal  Agricultural  Society  afford  abundant 
evidence  of  the  prevalence  of  endeavours  to  induce  the  farmer 
to  bay  mixed  iu  preference  to  pure  linseed-cakes.  This  system 
Qofortanately  finds  too  much  encouragement  in  the  inclina* 
^OQ  of  many  agriculturists  to  buy  cakes  at  prices  at  which  it  is 
unpouible  to  produce  genuine  linseed-cakes. 

Notwithstanding  frequent  public  exposures,  and  the  known 
danger  which  the  buyer  of  cheap  cakes  runs  of  injuring  the 
1^1  th  of  his  stock,  it  is*  a  notorious  fact  that  in  many  markets 
i^ly  **  Pure  Linseed-Cake  "  is  an  almost  unsaleable  commodity ; 
^  inferior,  mixed,  and  adulterated  cakes  are  freely  bought  on 
^cooimt  of  the  temptingly  low  prices  at  which  they  are  offered. 
Manj  cakes  improperly  sold  as  linseed-cakes,  at  prices  varying 
^m  iL  to  31.  below  the  market  price  of  pure  linseed-cake,  have 
^i  little  in  common  with  the  genuine  article  ;  for  they  contain 
oqIj  a  little  linseed,  artfully  squeezed  into  cake  with  earth-nut, 
cotton,  beech-nut,  rape,  and  other  feeding  cakes,  together  with 
bnm,  rice-husks,  oat-dust,  and  a  host  of  other  materials  to  which 
reference  will  be  made  in  this  paper. 
VOt.  IX.— a  8.  B 
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Such  cakes,  although  apparently  cheap,  in  reality  are  dear  at  ^ 
the  price  at  which  they  are  sold,  and  less  economical  than  the 
more  expensive  and  more  nutritious  pure  linseed-cake. 

Makers  of  pure  linseed-cake  cannot  afford  to  pay  so  high  a 
commission  to  their  agents,  or  to  country  dealers,  as  the  crushers 
who  incorporate  with  their  cakes  rice-dust,  pollard,  oat-dust,  and 
other  cheap  materials  of  questionable  feeding  value.  Thus 
it  happens  that  the  sale  of  inferior  and  occasionally  downright 
bad  and  unwholesome  feeding-cakes  is  encouraged  to  the  mani- 
fest disadvantage  of  the  stockfeeder.  There  are,  of  course,  ex- 
ceptions to  the  prevailing  inclination  of  many  to  buy  cheap 
cakes.  In  the  neighbourhood  of  Gainsborough,  for  instance, 
pure  linseed-cake  finds  a  ready  sale,  and  the  frequenter  of 
Gainsborough  market,  and  several  other  agricultural  centres  in 
Lincolnshire  and  in  Norfolk,  has  the  choice  between  at  least  half 
a  dozen  equally  good  pure  linseed-cakes  of  rival  makers. 

Amongst  the  numerous  samples  which  have  passed  through 
^y  hands,  I  found  some  cakes  unmistakeably  poisonous,  others 
of  a  doubtful  character,  and  a  great  many,  considering  their  low 
feeding  value,  far  too  dear  at  the  price  at  which  they  were 
bought. 

Few  feeding-cakes  contain  ingredients  so  positively  poisonous 
as  to  render  the  cake  unfit  as  food  for  sheep  or  cattle.  In 
most  cases,  cakes  reported  to  have  done  mischief  to  stock,  I 
find  do  not  contain  poisonous  matters  capable  of  being  isolated 
hy  chemical  analysis  or  by  the  microscope.  Of  late  years,  instances 
of  death  or  injury  to  stock  supposed  to  have  been  caused  by  the 
cake  upon  which  the  animals  were  fed,  have  been  again  and  again 
brought  under  my  notice,  and  in  several  cases  the  circumstances 
under  which  the  animals  died  strongjy  pointed  out  the  cake  as  the 
most  likely  cause  of  their  death.  Considering  the  large  number 
of  suspected  cakes  that  have  been  referred  to  me  for  examination, 
I  have  come  to  the  conclusion  that  the  deleterious  character  of 
some  cakes  cannot  be  recognised  by  any  known  chemical  test, 
and  is  only  recognisable  in  the  disastrous  effects  which  they 
produce  on  the  animal  system.  It  may  be  a  coincidence,  but  it 
is  nevertheless  a  remarkable  fact,  that,  to  my  recollection,  in 
almost  all  cases  in  which  I  bad  to  examine  cakes  for  poisonous 
ingredients,  mixed  or  compound  feeding-cakes  were  sent  to  me 
to  report  upon.  Whilst  I  can  refer  to  dozens  of  cases  in  which 
inferior  linseed-cakes,  or  specially  prepared  compound  feeding- 
cakes,  were  reported  to  me  as  having  done  serious  injury  to  stock, 
I  do  not  recollect  more  than  one  or  two  instances  in  which  pure 
linseed-cake  was  supposed  to  have  been  injurious  to  the  health 
of  the  animals  to  whom  it  was  given. 
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That  bad  or  inferior,  and  especially  mouldy,  cakes  occasion- 
ally do  serious  mischief  to  stock  is  an  undeniable  fact,  but  the 
cause  of  the  injury  is  still  enveloped  in  much  mystery.  The 
solject  has  engaged  the  careful  attention  of  the  Chemical  Com- 
mittee, at  whose  request  I  have  undertaken  to  investigate  the 
caose  or  causes  of  the  injury  to  stock  which  feeding-cakes  occa- 
sionally produce. 

The  main  object  of  the  present  paper  is  to  lay  before  the 
readers  of  the  Journal  the  results  of  my  inquiries  into  the  causes 
which  render  some  kinds  of  feeding-cake  either  positively  unfit 
as  food  for  animals,  or  which  account  for  the  practical  obser- 
vation that  oilcake  sometimes  does  more  harm  than  good  to 
sheep  or  cattle.  At  the  same  time  I  purpose  to  bring  out  some 
iacts  which  I  trust  may  afford  to  the  breeder  and  feeder  of  stock 
some  useful  hints  in  warning  him  in  time  of  the  risks  he  runs 
in  baying  cheap  mixed  cakes,  and  of  enabling  him  to  distinguish 
pare  and  wholesome,  from  adulterated  or  inferior  linseed- 
cakes. 

The  nutritive  value  of  feeding-cakes  depends  not  merely  upon 
their  proximate  composition,  but  likewise  upon  their  physical 
condition.  Like  other  perishable  articles  of  food,  linseed-cake, 
when  kept  in  a  damp  or  badly  ventilated  place,  rapidly  turns 
moaldy,  and  after  some  time  becomes  unfit  for  feeding  purposes. 

I  propose  to  discuss  the  subject  under  the  following  heads : — 

1.  The  composition  and  characters  of  pure  linseed-cake,  and 
the  means  of  distinguishing  genuine  from  inferior  or  adulterated 
cakes. 

2.  Materials  used  in  the  manufacture  of  mixed  or  com- 
poand  feeding-cakes,  and  the  composition,  structure,  and  pro- 
perties of  various  substances  employed  for  adulterating  linsecd- 
cake. 

3.  Composition  and  properties  of  inferior  and  adulterated 
inixed  cakes. 

4.  Remarks  on  the  causes  which  render  feeding-cakes  either 
poisonous  or  more  or  less  injurious  and  dangerous  to  the  health 
of  stock, 

I  shall  endeavour  to  confine  my  remarks  to  matters  which 
'^^e  come  under  my  personal  notice,  and  not  to  relate  the 
^perience  of  others  who  have  written  on  the  adulteration  of 
'^ed-cake. 
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I. — ^Tee  Composition  ajid  Characters  of  pure  Linseed- 
Cake,  AND  THE  MEANS  OP  DISTINGUISHING  GENUINE   FROM 

Inferior  or  Adulterated  Cakes. 

Pure  linseed-cake  ought  to  be  made  from  nothing  else  but 
clean  or  screened  linseed.  Such  seed  is  not  absolutely  pure,  for 
the  best  samples  of  screened  commercial  linseed  usually  contain 
a  small  amount  of  weed-seeds  which  cannot  be  entirely  sepa- 
rated by  screening.  There  is,  however,  no  difficulty  in  cleaning 
linseed  so  effectually  that  not  more  than  4  to  5  per  cent  of 
small  seeds  and  other  impurities  are  left  in  it;  and  for  all 
practical  purposes  such  seed  may  be  regarded  as  pure. 

India  and  Russia  are  the  great  linseed  producing  countries  of 
the  world.  From  India  we  obtain  Bombay  and  Calcutta  linseed, 
and  from  Russia  linseed  is  exported  into  England  from  St. 
Petersburg,  Archangel,  Riga,  and  other  ports  of  the  Baltic 
in  the  North,  and  from  the  ports  of  the  Black  Sea  in  the 
South.  The  trade  at  the  Black  Sea  Ports  is  almost  entirely 
in  the  hands  of  Greek  merchants,  whilst  the  export  business  in 
the  Baltic  Ports  is  chiefly  regulated  by  an  old-established  colony 
of  English  merchants,  and  by  several  German  houses  of 
business. 

Apart  from  the  accidental  impurities  that  occur  in  commercial 
samples,  linseed  varies  to  some  extent  in  its  composition,  feeding 
properties,  and  general  appearance,  according  to  the  country  in 
which  it  was  grown,  the  season^  and  its  state  of  maturity. 

With  a  view  of  obtaining  some  idea  of, the  variations  to  which 
the  composition  of  linseed  is  subject,  I  made  the  following 
analyses  of  pure  seed  picked  from  fair  commercial  samples  of 
Bombay,  Morshanski,  Medium  Riga,  Petersburg,  Black  Sea, 
and  fine  Alexandria  linseed  : — 

Table  L— Composition  of  Different  Kinds  of  absolutely  Pure  Likbeed. 


Bombay 
Liiueel 

1 

MoTsbandkl   Black  Sea 

Linseed.       Linseed. 

Riga 
Linseed. 

St.  Peters- 

burg 
Linseed. 

Alexandria 
Linseed. 

Moisture 

Oil 

♦  Albuminous  compounds'^ 
(flesh-forming  matter)  J 

Mucilage,  sugar,  and  di-» 
gestible  fibre      ..      ../ 

Woody  fibre  (cellulose) . . 

Mineral  matter  (ash;     . . 

8-01 
38-21 

21-81 

20-85 

8-36 
2-76 

10-01 
30-81 

25-60 

21-51 

8-30 
3-77 

10-40 
30-78 

26-62 

17-30 

11*40 
3*50 

10-64 
31-19 

22-19 

22-71 

9-38 
3-89 

9-61 
35-32 

20- 19 

24-71 

591 
4-26 

6-47 
35-73 

19-31 

26-22 

8-70 
4-57 

100*00 

100-10 

100-00 

100-00 

100-00 

100-00 

... 

1 
4-10  ,           4-26 

1 

3-66 

3-23 

3-09 
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Some  kinds  of  linseed,  it  will  be  seen  from  the  preceding 
tibolar  statement,  yield  a  good  deal  more  oil  than  others.  The 
({oantity  of  albuminous   compounds 

indifferent  samples,  and  to  a  minor  Fig.  {.—Section  of  Linseed, 
extent  that  of  woody  fibre,  and  of 
aih,  is  likewise  subject  to  fluctua- 
tiont.  Speaking  generally,  Baltic 
linieed,  more  especially  from  Mor- 
shanski  seed,  has  a  finer  skin,  is 
smaller,  and  produces  a  more  nutri- 
tious cake  than  Bombay  linseed. 
Bombay  linseed  has  a  lighter  colour 
than  Black  Sea  or  Baltic  linseed, 
and  becomes  less  gelatinous  than 
tie  latter  when  mixed  with  water. 
The  annexed  woodcut  represents 
the  structure  of  linseed  under  a 
quarter-inch  power  of  a  compound 
microscope. 

In  the  next  illustrations  Petersburg  and  Bombay  linseed  are 
represented  of  their  natural  size,  and  magnified  to  140 
diameters : — 


A  the  outer  skin  or  layer. 
B  the  necond  layer. 
C  the  third  layer. 
D  th«  fourth  layer. 


Pig.  2.— Elrtenor  of  Bombay 
Linseed. 


Fig.  3. — Ederior  of  Petej^eburg 
Linseed. 


Spedi,  natural  slxc ;  exterior  magnified  140  diameters. 


Linseed,  as  imported,  always  contains  more  or  less  dirt  and 
wiall  weed-seeds,  which,  however,  can  be  readily  separated  from 
>t  by  screening.  The  percentage  of  the  impurities  in  com- 
mercial samples  varies  extremely ;  in  some  samples  it  is  as  low 
«s  from  3  to  4  per  cent  ;  in  others  as  high  as  50  per  cent,  and 
more.  Some  years  ago  I  obtained  about  a  dozen  samples  of 
Unseed  firom  various  sources,  and  determined  in  each  the 
unoont   of   foreign   seeds    and   other    impurities,    and   as   the 
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results  of  these  mecliaiiical  analyses  throw  light  on  the  re- 
markahle  differences  in  the  quality  of  linseed-cakes  professing  to 
be  genuine,  I  give  them  in  the  following  list : — 

Foreign  Seeds  and  Impurities  in  Samples  of  Linseed. 

Percent 

Bombay  linseed 4i 

Finest  Bombay  seed li 

Black  Sea  seed 20 

„  „      2nd  sample 12 

„      3rd      „         19 

Odessa  iinseed      12^ 

Morshanski  seed 7 

Fine  Petersburg  seed 3 

Petersburg  Rijeff  (common)  seed       ..    ' 41 

„  „  „  2nd  quality..       ..  4S!t 

3rd        „       ..    ...  70 

Medium  Biga  seed       35 

Biga  crushing  seed       42 

„  „       2nd  sample    '. ..  40  i 

No  one  can  look  on  that  list  without  feeling  astonished  at 
the  large  amount  of  foreign  weed-seeds  that  occur  in  com- 
mercial linseed,  which  is  pressed  and  made  into  cakes  that  are 
sold  as  genuine  linseed-cakes.  In  good  samples  of  linseed  seldom 
more  than  from  5  to  8  per  cent,  of  foreign  seeds  occur.  When 
gathered  from  foul  land,  the  flax  crop  necessarily  yields  linseed 
contaminated  to  a  considerable  extent  with  the  seeds  from  a 
variety  of  weeds  grown  amongst  the  flax,  but  probably  the  foulest 
fields  j  overrun  with  charlock  and  other  weeds  do  not  produce 
linseed  containing  more  than  from  25  to  30  per  cent  of  foreign 
impurities.  It  will  appear,  therefore,  that  the  49  or  70  per 
cent,  of  impurities  which  I  actually  found  in  two  of  the  samples 
referred  to  in  the  preceding  table,  could  not  have  grown  amongst 
the  flax  from  which  the  seed  was  produced.  In  fact,  linseed 
is  frequently  adulterated  before  it  is  landed  in  England.  Most 
of  the  foreign  seeds  in  linseed  are  smaller  than  the  latter,  and 
can  be  readily  removed  from  it  by  sifting.  This  is  actually 
done  in  producing  fine  samples  that  are  sold  to  the  makers  of 
pure  linseed-cake,  or  to  oil-crushers  prepared  to  pay  a  proper 
price  for  clean  linseed.  The  impurities  or  siftings,  however, 
are  too  valuable  to  be  thrown  away  ;  they  have,  indeed,  a  peculiar 
value  of  their  own,  for  they  are  used  for  mixing  with  linseed  in 
certain  proportions,  and  producing  second,  third,  and  fourth 
qualities  of  Kiga,  Petersburg,  and  other  varieties.  ^  I  have  been 
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•ssured  by  persons  we^I  acquainted  with  dealings  in  genuine 
linseed  that  the  siftings  from  it  are  mostly  used  for  producing 
cheap  linseed.  Occasionally  barges  laden  with  the  siftings  are 
sent  out  a  little  way  to  sea,  to  meet  ships  having  on  board  linseed, 
and  coming  from  one' of  the  ports  in  the  North.  An  amalga- 
matioa  of  the  siftings  with  the  linseed  is  effected  on  the  high 
sea,  and  the  mixture,  containing  a  greater  or  less  quantity  of 
siftings,  is  then  imported,  and  sold  as  linseed  '^genuine  as 
imported."  A  good  deal  of  so-called  genviine  linseed-cake  is 
made  from  such  seed.  It  is  well  to  bear  in  mind  that  a  gua- 
rantee which  describes  a  cake  as  made  from  linseed,  '^  genuine 
as  imported,"  in  point  of  fact  is  no  guarantee  at  all,  for  it  is  a 
well-known  fact  that  very  dirty  linseed,  not  unfrequently  con- 
taining more  than  half  its  weight  of  foreign  weed-seeds,  is 
freelj  imported  into  Hull  and  other  ports. 

Some  of  the  weed-seeds  which  compose  the  bulk  of  the 
siftings  and  screenings  from  linseed,  like  the  seeds  of  the 
purging  flax,  wild  mustard,  and  wild  radish,  possess  decidedly 
injm'ious  properties ;  others,  like  darnel  and  corn-cockle  seed, 
are  reputed  to  be  unwholesome,  and  the  remainder  have  no 
great  value  as  feeding  materials,  while  many  give  a  bad  flavour 
to  the  cake. 

Amongst  the  weed-seeds  in  commercial  linseed  I  have  found 
the  following : — 

1.  Rape-seed  (Brassica  Rapa), 

2.  Indian  rape  {Sinapis  glaucd). 

When  rape-seed  obcurs  in  linseed-cake  in  appreciably  large 
proportions,  it  imparts  to  the  cake  a  somewhat  pungent  and 
tomiplike  flavour.  From  linseed-cake  adulterated  with  rape- 
seed,  portions  of  the  brown  cuticle  may  easily  be  separated,  and  ■ 
these  examined  under  the  microscope  will  exhibit  the  structure 
represented  in  the  accompanying  woodcuts.  The  proportion  of 
nitrogenous  compounds  in  two  samples  of  rape-seed  I  found  to 
amount  to  18*50  per  cent,  in  best  Indian  rape-seed,  and  19*43  in 
English  rape-seed. 

3.  Red  or  wild  mustard,  charlock  or  ketlock  {Sinapis  arvensis). 

4.  White  mustard  (Sinapis  alba).  Red  and  white  mustard, 
^n  digestion  with  water,  produce  highly  pungent  essential  oils. 
Itinseed-cake  contaminated  with  mustard,  when  made  into  jelly 
^ith  water,  and  allowed  to  stand  for  an  hour  or  thereabout  in  a 
^arm  place,  develops  the  peculiarly  pungent  smell  of  oil  of 
«nustard. 

The  cuticle  of  mustard-seed  resembles  in  appearance  that  of 
^pe.  It  may,  however,  be  distinguished  from  the  latter  by  the 
bexagonal  cells  which  appear  quite  marked  under  the  microscope. 
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when  examined  with   a  ^inch   lens,    as   will    be  seen   in   the 
accompanying  representations  of  the  epidermis  or  cuticle; 

Pigs,  4-6. — Exteriors  of  Rape  and  Mustard. 
¥ig.  i.-^Common  Bape.   Fig.  5. — Indian  Bape.  Fig,  Q.—BedMtistard, 

',    X  195  Diameters.  X  195  Diameters.  X  195  Diameters.   / 

Fig.  7. ^Section  of  Bed  Fig.  8.^Seciion  of  WJiit^ 

Mustard,  Mustard, 

A.  Outer  skin  or  layer.  I  v        D.  Fourth  layer. 

B.  Sm)iid  layer.  K  Fifth  layer. 
a  lliird  layer.                                         |  F.  OU-oells. 

In  a  sample  of  wild  mustard-seed,  or  charlock,  taken  from 
linseed,  I  found : — 

Nitrogen 3*99 

Equal  to  albuminous  compounds 24*93 

Mineral  matter  (ash)      5*13 

5.  Yellow  Dodder  ( Camelina  sativa).  This  is  a  bright  yellow 
seed,  of  about  the  size  of  cress-seed,  and  resembling  it  in  its 
general  structure.  Dodder  or  camelina-seed  occurs  almost 
always,  and,   speaking  comparatively,  in  large  proportions  in 
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Biltic  linseed,  especially  in  common  Petersburg  or  RijeflF-seed. 
It  imparts    to    cake    made    from    such 
linseed  a  disagreeable  garliclike    taste.        Fig.  O.-CaweZtna 
In  a  sample  of  camelina-sced,  from  Peters-  ««^«*  {Dodder). 

borg  liiiseed,  I  found  : — 


Nitrogen 3*40 

Equal  to  albmninoTis  compounds    21 '  62 


■.-^^^ 


Tlie  yellow  dodder  seed  must  not  be 
confoonded  with  flax-dodder,  vulgarly 
called  Devil's-guts,  that  also  occurs  in 
linieed. 

6.  Flax  Dodder — Devil's-guts  {Cuscuta 
Emlimm).    A  small,  round,  dirty,  green- 
isn-brown  seed,   which   often  occurs   in  ^^  i^^^  Dtamctcw. 
Iftrgeqoantities  in  foreign  linseed. 

7.  Purging  flax  (Lt/2um  catharticum).  This  is  a  small  shining 
jeliow  seed,  possessing  purging  properties. 

8.  G>n[i-cockle  {Githago  segetum^  Desf.,  or  Agrastemma  Gi- 
thagOf  L.).  A  farinaceous  seed,  forming  ovoid  capsules,  with  a 
Uack  striated  epidermis.  In  a  sample  of  corn-cockle-seed  I 
found: — 

Nitrogen 2*56 

Equal  to  albuminous  comiwunds 16*01 

The  seeds  of  corn-cockle  are  considered  to  render  flour  un- 
wholesome when  ground  along  with  it. 

9.  Heartsease  or  wild  pansy  (  Viola  tricolor), 

10.  Millet-seed. 

11.  Bluebottle  or  corn-flower  (Centaurea  Cyanus).  A  grey 
uUcj  seed,  with  dirty  white  pappus.  A  sample  taken  from  lin- 
ked yielded:— 

Nitrogen 2*31 

Equal  to  albuminous  compounds 14 '41 

12.  Knap-weed  ( Centaurea  nigra). 

13.  Docks  and  Sheep  Sorrel  (Rumex  Acetosella)  and  several 
<Hhen.  Small,  triangular,  yellowish-brown  seeds,  of  various 
^ies  of  Rumex. 

14.  Goosefoot-seed  (Chenopodium).  Small,  black,  shining 
ksrd  seeds.  A  sample  of  Chenopodium  seed  found  in  linseed 
contained: — 

Nitrogen 2"G6 

Equal  to  aJbnminous  compounds 16 '01 

15.  Dandelion  seed  {Leontodon  Taraxcumm). 

16.  Wild  radish  (Raphanus  Raphanistrum).  A  very  pungent 
Med  which  imparts  a  nasty  taste  to  linseed-cake. 
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17.  Cleavers  or  goosegrass-seeds  (Galium  aparine). 

18.  Darnel-seed,  Drunken  Darnel  (Lolium  temulentum).    This 

is  a  large  grass-seed  resembling  somewhat 
Fig.  10.     Vamd-aeed.    ^^  appearance  rye.     It  is  reputed  to  pos- 
Lolium  temvlentum.       ^^^^  intoxicating  properties.     In  a  sample 
of  darnel-seed  I  found  : — 

Nitrogen 1-89 

Equal  to  albuminous  compounds    11  '81 

19.  Several  species  of  lotus  and  similar 
papilionaceous  seeds. 

20.  Spurry  (Spergula  arvensis).  A  dull 
black,  small,  round  seed,  containing  much 
starch.  Spurry,  which  is  abundant  in 
some  kinds  of   linseed,  gives  a  peculiar 

>  xi4o.-Diamet€r.  flavour  to  Huseed-cake,  reminding  one  of 

the  smell  of  a  cage  in  which  canary  birds  are  kept.     From  an 
analysis  of  spurry-seed  I  obtained  the  following  results : — 

Moisture 12-53 

Oil 10-19       ^ 

•Nitrogenous  compounds 5*62 

Starch  and  digestible  fibre      59*13 

Woody  fibre  (cellulose) 8*86 

Mineral  matter  (ash) ..  3*67 

100-00 
*Containing  nitrogen '90 

Spurry-seed,  it  will  be  seen,  is  not,  strictly  speaking,  an  oily 
seed  ;  it  is  poor  in  albuminous  compounds,  but  contains  a  large 
proportion  of  starch. 

21.  Knot-^rass   (Polygonum    aviculare).     A  brown  leathery 

^.       --         ^    ,  seed,  minutely  striate  and  punctate.     Is 

Fiff.    11.  —  Knot-grass  '  •      i-  *     r  i 

^    ,    T)  ,  ''     .      very  common  in  dirty  linseed. 

-  i  ^^^'"'""  ""'        22.  Black  bindweed  (Polygonum  Con- 
volvulus),    A  triangular  seed,  resembling 

buckwheat,  but  smaller. 

^-■^^^^^  23.    Buckwheat    {Polygonum     Fago- 

pyruni).  A  farinaceous  seed,  which  oc- 
curs in  some  kipds  of  linseed  in  consi- 
derable quantities. 

24.  Various  kinds  of  clover-seed.  / 

25.  A  number  of  grass-seeds. 
^  ^^^^^^^^                I'he  seeds  here  mentioned  are  readily 

recognised  in  dirty  linseed  by  any  one 

X140.— Diampter.  i.      u       i.    j  •  •     i.    ^      •      i 

who  has  had  some  experience  in  botanical 
examinations.     A  professional  botanist,  no  doubt,  would  find  a 


Fwte  and  Mixed  LinseedrCakes.  11 

host  of  other  weed-seeds  in  the  screenings  from  linseed.  The 
precedmg  list,  however,  is  sufficiently  long  to  show  the  varied 
disracter  of  the  weed-seeds  in  linseed,  and  affords  abundant 
eridence  that  good  and  wholesome  linseed-cake  cannot  be  made 
from  dirty  linseed,  and  that  cake  which  is  made  from  little 
«lse  but  linseed-siftlngs  is  not  food  fit  for  cattle. 

Good  linseed-cake,  when  examined  by  an  ordinary  pocket-lens, 
ought  to  exhibit  nothing  but  crushed  linseed.  If  a  hundred 
grains  of  ground  pure  linseed-cake  are  mixed  with  4  ounces  of 
hot  water,  and  the  mixture  stirred  up  occasionally,  it  will  form, 
after  an  hour's  time,  a  thick  jelly,  possessing  an  agreeable  taste 
and  nice  smell.  Pure  linseed-cake,  in  good  condition,  colours 
the  water  in  this  experiment  only  slightly  yellow,  and  the  solu- 
tion appears  neither  acid  nor  alkaline  when  tested  with  Litmus- 
paper.  A  portion  of  the  powdered  cake  boiled  with  distilled- 
waterin  a  test-tube,  and  allowed  to  become  perfectly  cool  by  plung- 
ing it  in  cold  water,  gives  no  reaction,  or  only  a  faint  greenish 
colour,  on  the  addition  of  a  few  drops  of  Iodine  solution,  showing 
the  absence  of  starch  in  perfectly  pure  linseed-cake,  or  the  pre- 
sence of  mere  traces  of  starchy  matter  occurring  in  the  farina- 
ceous seeds,  which  in  minute  proportions  occured  in  the  linseed. 
Bj  these  simple  means  pure  linseed-cake  can  be  readily  dis- 
tinguished from  inferior,  mixed,  or  adulterated  cake. 

The  composition  of  equally  pure  linseed-cakes  varies  con- 
siderably, as  will  be  seen  in  the  following  tables,  in  which  are 
grouped  together  analyses  of  three  species  of  linseed-cake. 
Table  II.  contains  a  selection  from  a  large  number  of  analyses  of 
pure  l;nseed-cakes,  all  very  rich  in  albuminous  compounds. 
Table  III.  gives  the  analyses  of  pure  linseed-cakes  of  a  fair 
average  composition ;  and  Table  IV.  shows  the  composition  of  a 
number  of  pure  linseed -cakes,  comparatively  poot  in  albuminous 
matter. 

In  Tables  II.  and  IV.,  I  have  introduced  the  highest  and  lowest 
proportion  of  albuminous  compounds  which  I  ever  found  in  pure 
unseed-cake  ;  and  have  selected  the  analyses  from  a  large  number, 
With  a  view  of  exhibiting  the  extent  of  the  variations  to  which 
the  composition  of  such  cake  is  liable.  This  appeared  to  me 
desirable,  because  the  question  has  frequently  been  asked  of  me, 
^hat  is  the  composition  of  pure  linseed-cake  ?  a  question  which 
^nnot  be  answered  in  a  categorical  manner.  Indeed,  as  will  be 
^own  presently,  the  fair  average  proximate  composition  of  pure 
j^nseed-cake  can  be  closely  imitated  and  obtained  by  introducing 
into  the  compound  cake  carefully  selected  cheap  materials  other 
than  linseed,  some  poor  and  others  rich  in  albuminous  matters, 
*nd.  feeding  materials  rich  in  oil  together  with  starchy  refuse 
fiiatter.    If,  therefore,  an  analysis  of  a  feeding-cake  shows  a  close 
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Tabu  m. — Ck>ifP06inoN  of  Fubb  Likseed-caekb,  containing  an  average 
amount  of  Albuminous  Co&m^UND!^, 


!                 IDiiElUti  COn, 

Mwfare -. 

Oi    ,.     „      

*  AnwminDiif   CO  mpoundi  \ 
{^^i^fwtnlskg  matters)  ! 

Moolife,  iTigar,  and  dl<) 

ffftodj  fibre  (celloloEe)  .* 
tlGiKiil  pimtier  {ash)   . . 

15*84 
28  OG 

2S<46 
15' IS 

12-41 
15*64 

27-87 

23*79 

14*S5 
5'44 

13^62 
13»!}6 

2fl*8r 

25-43 

12-72  ' 

5*40 

10^54 
12-35 

26  44 

27-91 

15-38 

7*38 

9-44 
10*22 

27*43 

a5'4i 

10*68 
0*02 

11-Sd 
ia-94 

2B-1B 

27-44 

14-G6 
6*90 

lOOOO 

lOO'OO 

loo-oo 

100-00 

100*00 

lOO'OO 

+  Gobtilniisig  wiTul     - »     ■  - 

4  It 

Its 

4ie 

4'6X 
'«4 

4-33 

4^3« 

lid 

Table  IV. — Composition  of  Pube  Linseed-cakes,  comparatively  poor  in 
Albuminous  Compouk^ds, 


Bofflbaf  Uiueeil, 

EnsUib  Hakrw. 

IbbtHfe   .,      -.      -^     " 
OQ    ..     ,.      .,      ..      „ 

(flnb-jbrming  nuLtters)  / 

*Wi|ff»  sugar,    and  di-\ 
iwiblt  fibre         "      "/ 

IToody  fibre  (ecUulose)  ,. 

t  Mio^  maoer  (asli)  .. 

11-98 
12-14 

25-12 

31*01 

11-74 
8*01 

9-92 

9*B8 

23-25 

35*46 
13-73 

7-76 

10-46  ' 
10*15 

24*05 

36*86 

10*34 

7*64 

11*28 
10-35 

23.50 

35*51 

ll'SO 

7-56 

12*78 
11-30 

24-93 

31-51 
12*66 

a*92 

14-24 
12-34 

23.93 

28-53 

14*60 

6-36 

100*00 

100-00 

100-00 

100*00 

100-00 

100 -CO 

f  QsiitiJniiis  ^"^    ■'     -* 

4-&3 

3*n 

a*4B 

3  85 

3*48 

a*T6 

332 

1**1 

3-B3 
1*64 
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approximation  to  the  average  composition  of  a  pure  linseed-cake, 
it  follows  by  no  means  that  the  cake  is  really  snch.  I  may 
mention  at  once  that  I  have  analysed  farinaceous  and  mixed 
linseed-cakes,  possessing  by  no  means  the  qualities  for  which 
pure  linseed-cake  is  justly  held  in  high  esteem,  which  had  the 
same  proximate  percentic  composition  as  pure  linseed-cake  of 
good  quality. 

Generally  speaking,  cake  from  St.  Petersburg  or  Riga  linseed 
is  richer  in  albuminous  compounds  than  that  made  from  Bombay 
linseed.  Cakes  made  from  Baltic  seed  have  a  darker  coloar 
than  cakes  made  from  Bombay  seed.  Some  of  the  finest  descrip- 
tions of  linseed-cake  which  ever  passed  through  my  hands  were 
made  from  Baltic  seed. 

Cakes  made  from  Bombay  linseed  are  of  a  light-brown  colour, 
and  as  a  rule  do  not  get  so  gelatinous  as  cakes  which  are  made 
from  fine  Baltic  seed.  In  Bombay  linseed-cakes  the  form  of  the 
seed  generally  is  more  plainly  visible  than  in  cakes  made  from 
other  kinds  of  linseed,  Bombay  seed  being  larger  and  having  a 
coarser  husk  than  most  other  kinds. 

A  good  many  American  cakes  are  made  from  Bombay  linseed. 

The  question  is  often  asked — Is  American  cake  better  than,  or 
not  so  good  as,  pure  English  linseed-cake?  In  reply  to  this  question 
I  would  answer  that,  as  a  rule,  the  bulk  of  American  cake  is 
])etter  than  the  majority  of  linsecd-cakes  that  are  manufactured  in 
England  and  sold  as  genuine  linseed-cakes.  Pure  English 
linseed-cake,  as  regards  quality,  however,  can  compete  success- 
fully with  the  best  American  barrel-cake,  or  any  other  kind 
of  cake,  no  matter  where  it  is  produced. 

The  best  American  cake,  as  is  well  known,  is  shipped  in 
barrels,  care  being  taken  to  dry  the  cake  thoroughly  before  it  is 
packed.  In  consequence  of  the  care  which  is  taken,  by  several 
exporters  of  cake  in  America,  in  drying  the  cake  and  sending  it 
over  to  England  in  barrels  instead  of  packing  it  in  bags,  the  cake 
is  not  so  liable  to  become  damaged  or  to  heat  on  its  passage — 
and  therefore  arrives  in  a  fresh,  dry,  and  excellent  condition, 
which  no  doubt  is  the  main  reason  why  American  barrel- 
cake  fetches  a  higher  price  in  the  market  than  bag  cake.  If 
the  cake  is  shipped  too  fresh,  and  not  thoroughly  dried,  it  is 
very  apt  to  heat  on  its  passage,  to  lose  its  fine  flavour,  and  to 
turn  sour  or  mouldy.  Sour  or  mouldy  cakes  are  always  inferior 
in  feeding  quality,  and  if  the  mouldiness  is  very  marked  it  is 
undesirable  to  use  the  cake  for  feeding  purposes,  for  experience 
has  shown  that  such  cakes  may  do  injury  to  animals.  American 
bag-cake  occasionally  arrives  in  a  bad  condition,  and  has  to  be 
sold  at  a  low  price.     Formerly,  American  linseed-cake  was  much 
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richer  in  oil  tlian  it  lias  been  of  late  years,  since  the  introduc-* 
UoD  into  America  of  improved  machinery  for  crushing  the  seed. 
The  oil  unquestionably  is  the  most  valuable  constituent  of  oil- 
eakes,  and  hence  cakes  that  have  been  pressed  very  hard  are  not  so 
Tilodble  for  feeding  purposes  as  cakes  to  which  a  more  moderate 
pressure  has  been  applied.  In  the  making  of  thin  cakes  the  oil 
can  be  more  thoroughly  squeezed  out  of  the  seed  thaii  in  the 
manufacture  of  thick  cakes,  and  hence  thin  cakes,  as  a  rule,  are 
poorer  in  oil  than  thick. 

Marseilles  cakes  are  usually  made  from  clean  linseed,  but,  gene- 
rally speaking,  Marseilles  cake  is  very  hard  pressed,  and  conse* 
qoently  rather  deficient  in  oil.  This  description  of  oil-cake, 
however,  keeps  well,  and  when  finely  broken  up  by  a  cake- 
crusher  answers  extremely  well  for  store  cattle. 

Hungarian  and  Neapolitan  linseed-cakes  often  contain  rather 
a  hrger  proportion  of  wild  oats  and  other  cereal  grains  than 
should  be  present  in  pure  linseed-cake,  but  as  their  price  is 
lower  than  good  English  or  American  cakes,  and  their  condition 
generally  is  good,  they  have  been  found  economical  and  useful 
hj  the  stock  farmer. 

11.  Materials  used  in  the  Manufacture  of  mixed  or 
COMPOUND  Feeding  -  Cakes,  and  the  Composition, 
Structure,  and  Properties  of  various  substances 
employed  for  Adulterating  Linseed-Cake. 

The  substances  which  are  used  in  the  production  of  com- 
pooiul  feeding-cake  or  for  adulterating  linseed-cake  are  very 
numerous,  as  is  shown  by  the  following  lists  of  substances  which 
iut?e  come  under  my  personal  observation. 

Lid  of  AduUeratinr/  Materials. — Rape-cake,  ground  or  earth- 
DQt-cake,  earth-nut-husks,  decorticated  and  undecorticated  cotton- 
cake^  beech-nut-cake,  hempseed-cake,  cocoa-nut-cake,  cocoa-nut 
fitie,  cocoa-cake,  palm-nut^cake,  palm-kernel-cake,  palm-kernel 
refuie,  Niger-seed-cake,  sesame  or  teal-seed-cake,  poppy-cake, 
otstor-oil-cake,  bassia-cake,  curcas-cake,  indigo-seed-cake,  olive- 
<^e,  siftings-cake,  carob-beans,  acorns,  rice-meal,  rice-shudes 
(hodLs),  oat-shudes,  barley-shudes,  bran  and  pollard,  dari-meal, 
AiX-cliuafi^  rye,  maize,  and  sawdust. 

1.  Rape- Cake. — Rape-cake,  when  free  from  mustard,  is  a  good 
feeding  cake,  and  therefore  largely  employed  in  the  manufacture 
^f  compound  cakes.  The  best  kind  is  green  German  rape  or 
'tobien-cake.  Indian  rape-cake  generally  is  contaminated  with 
so  much  wild  mustard  or  charlock  (Sinapis  arvensis\  that  it  is 
■M)t  safe  to  feed  animals  upon  it.     Several  actions  having  been 
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tried  in  our  law-coarts  in  which  the  plaintiffs  obtained  verdicts 
for  damages  caused  by  feeding  cattle  upon  cake  which  turned 
out  to  be  Indian  rape-cake,  it  is  now  seldom  sold  for  feeding 
purposes,  but  is  either  bought  for  manuring  purposes,  or  em- 
ployed for  adulterating  linseed-cake  or  preparing  mixed  feeding*' 
cakes. 

The  best  rape-cake  imparts  a  turnip-like  flavour  to  the  linseed- 
cake  with  which  it  is  mixed,  and  for  that  reason  alone  reduces 
the  practical  value  of  it. 

From  a  large  number  of  analyses  I  select  the  following  charac- 
teristic ones  of  three  samples  of  rape-cake : — 

Table  V.— Composition  of  Three  Samples  of  Rape-cake. 


Ho.  1. 

English 


Ho.  2. 

Green 
'Qerman 


Rape^ake.R^p,j.^^ 


Ho.  3. 

Indian 
Rape-cake. 


Moisture 9*14 

Oil       10-84 

♦  Albuminous  compounds  (flesh-forming  matters)  . .  I     28 '31 

Mucilage,  sugar,  and  digestible  fibre      i     25*84 

Woody  fibre  (cellulose) 11-16 


t  Mineral  matter  . 


14-71 


10-82 
8-72 
33-81 
28-05 
11-40 
7'10 


1207 
10-31 
34-12 
29-15 
7-38 
6-97 


100-00  I  100-00 


*  Containing  nitrogen  . 
t  Containing  sand. .     . 


6-15      I 


6-41 
•52 


100-00 


6-46 
•75 


No.  I.  represents  the  composition  of  a  sample  of  English  rape» 
cake,  which  contained  some  mustard,  and  was  evidently  made 
from  dirty  seed,  as  it  yielded  over  6  per  cent,  of  sand* 

No.  II.  shows  the  composition  of  an  excellent  sample  of  green 
German  rape-cake«  It  will  be  seen  that  this  cake  is  fully  as 
rich  in  nitrogenous  (flesh  forming)  matters  as  the  best  linseed- 
cake,  but  is  poorer  in  oil. 

No.  HI.  resembles  in  composition  No.  IL  This  Indian  rape- 
cake  was  given  in  moderate  quantity  to  a  number  of  store  cattle. 
Most  of  the  animals,  fortunately,  would  not  touch  it,  but  of  those 
who  partook  of  it,  3  died  and  others  suffered  more  or  less  from 
the  effects  of  the  irritating  essential  oil  of  mustard.  From  a 
^  lb.  of  cake  I  obtained  enough  essential  oil  of  mustard  to  con- 
vince me  that  half  a  cake  of  it,  if  not  a  smaller  quantity,  might 
kill  a  bullock. 

2.  Ground-nut  or  Earth-nut  Cake. — Ground-nut  or  earth-nut 
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take,  or  aracliis-cake,  as  it  is  also  called,  is  largely  employed  for 
adulterating  linseed-cak^.  There  are  two  kinds — the  decorti- 
cated and  undecorticated  cake.  The  former  is  a  dirty-white 
looking  cake,  the  latter  is  light-brown  coloured  and  shows  a  good 
many  hasks,  the  peculiar  structure  of  which  can  be  readily  iden- 
tified with  a  low  power  under  the  microscope.  The  following 
analyses  fairly  represent  the  average  composition  of  the  decorti- 
cated and  whoIe>seed-cake : — 

Table  VI. — Composition  of  Ground-nut  or  Earth-nut  Cake. 


Decorticated. 


Mouiure 

oa .. 

*  Albaminoos  compounds  (flesh-funning  matter)  .. 

MacUage,  sugar,  and  digestible  fibre 

Woody  fibre  (ceUulose)   -.  

Mineral  matters  (ash)      , 


9-26 
5-58 
43*43 
31*39 
5-18 
516 


•  ContAining  nitrogen  . 


100-00 


5-95 


Undecorti- 
cated. 


8-10 

8-76 

30*50 

27*78 

19-12 

5-74 


100*00 


Ground-nut  or  earth-nut  cake  is  made  from  the  seed  of  Arachis 
hfpogcea,  a  pea-like  plant,  a  native  of  Africa,  now  being  extensively 
coltiyated  in  many  quarters  of  the  globe  for  the  sake  of  the  sweet 
almond-like  oil  which  is  contained  in  its  seed.  The  arachis  or 
etrtb*nut  partakes  of  the  nature  of  the  pea  or  bean  of  our  own 
ooontry,  and  his  the  singular  habit  of  ripening  its  fruit  or  seed-pod 
ondergroand.  When  the  yellow  flower  has  withered  and  the  seed 
becomet  fertilized,  the  bare  stem  of  the  plant  grows  rapidly  in  a 
curved  manner  towards  the  soil,  which  it  gradually  penetrates  to 
a  depth  of  several  inches.  In  this  obscure  position  the  germ  of 
the  mtore  seed  grows  and  ripens.  When  mature  the  so-called 
cvth-nat  appears  as  a  pale  yellow-coloured  oblong  pod,  some- 
times contracted  in  the  middle,  and  containing  generally  two 
seeds  of  the  size  of  a  small  almond.  The  kernel  is  surr6unded 
hj  a  thin  reddish-brown  cuticle  and  is  incased  in  a  shell,  which, 
in  a  dry  state,  has  a  wrinkled  appearance,  and  possesses  little 
feeding  value,  as  it  consists  principally  of  woody  fibre.  The 
l^etnel  is  full  of  oil,  and  when  fresh  is  as  nice  and  sweet  as  an 
^ond. 

Arachis-nats  or  peas  are  considered  a  valuable  article  of  food 
in  the  tropical  parts  of  Africa,  America,  and,  Asia.  The  plant 
i  grown  in  many  parts  of  the  globe,  notably  in  China,  Ceylon, 
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and  other  parts  of  India,  in  South  Carolina,  and  the  Isles  of  the 
Malayan  Archipelago.  It  is  also  cultivated  in  Jamaica,  where 
it  is  called  pindar-nut.  The  seed  furnishes  from  40  to  45  per 
cent  of  a  pale-vellow  oil,  which  is  used  as  food  and  for  burning 
in  lamps. 

Although  earth-nut-cake  is  produced  in  very  large  quantities, 
and  freely  imported  into  England,  it  is  seldom  seen  in  the  markets 
frequented  by  farmers,  and  is  chiefly  sold  to  cake-makers,  who 
use  it  for  adulterating  linseed-cake. 

The  undecorticated  cake  contains  nearly  20  per  cent,  of  indi- 
gestible woody  fibre,  but,  nevertheless,  is  rich  in  albuminous 
(nitrogenous)  compounds,  in  which  also  the  decorticated  cake 
abounds.  Both  descriptions,  on  the  other  hand,  are  usually  poor 
in  oil.  On  account  of  the  large  percentage  of  nitrogenous  com- 
pounds in  earth-nut-cake,  it  is  a  favourite  article  with  cake- 
makers  for  raising  the  percentage  of  nitrogen  in  linseed-cakes 
adulterated  with  starchy  mill-refuse  and  other  materials  poor  in 
nitrogen,  to  about  the  same  level  in  which  the  nitrogenous  con- 
stituents occur  in  pure  linseed-cake. 

The  appended  woodcut  (Fig.  12)  shows  the  earth-nut  in 
natural  size  and  a  portion  of  the  husk  magnified.  Under  a  higher 
power  a  section  of  earth-nut  presents  the  appearance  delineated 
in  Fig.  13  :— 

Fig.  12.— Exterior  of  Earth-Nut.       Fig.  13.— Section  of  Earth-Nui. 


X  70  Diameters. 


X  195  Diameters. 

A.  Cuticle.  C.  Spiral  ▼esaela. 

B,  Fibrous  structure.    D.  Oil  cella. 


In  connection  with  earth-nut-cake  the  subjoined  analysis  of 
earth-nut  husks,  composed  chiefly  of  the  light  and  reddish  brown 
coloured  cuticle  surrounding  the  white  kernel,  may  be  given. 
They  were  sent  to  me  not  long  ago,  with  the  request  to  determine 
their  feeding  value : — 


Pure  and  Mixed  Linseed-  Cakes.  1 9 

Composition  of  Ground  or  Earth-nut  Husks. 

Moisture 6*54 

Oil 20-37 

•  Albuminous  compounds  (flesh-forming  matters) . .  15-18 

Mucilage,  gum,  and  digestible  fibre        30-39 

Woody  fibre  (cellulose) 19-98 

fMineral  matter  (ash)      7'54: 

100-00 

*  Containiiig  mtrogen       -     2*43 

f  ContainiDg  sand 3>34 

It  will  be  seen  that  this  refuse  material  contiiined  rather  more  than 
20  per  cent  of  oil,  and  in  round  numbers  15  per  cent  of  albuminous 
compounds,  and  therefore  possessed  valuable  feeding  properties. 

3.  Cotton-Cake. — The  accompanying  woodcut  (Fig,  14)  re- 
presents the  appearance   of  cotton-seed 

onder  the  microscope.  Cotton-seed  can  be  Fig.  14. — Cotton-seed j 
readily  identified  by  the  reddish-brown  external    coaty  with 

coloor  and  peculiar  structure  of  its  husks.         fibres. 

Undecorticated  cotton-cake  is  full  of 
httki^  inasmuch  as  most  samples  of  cot- 
ton-seed contain  over  40  per  cent,  and 
•ome  rather  more  than  50  per  cent,  of 

iiQsk.     It  has  a   greenish  colour  when     W^'^'^W-i^^J^MW^-^J 
fresh,  and  turns  brown  when  the  cake 

i«  kqpt  for  some  time.  Decorticated  ^&  L-«rftiCJ!^^ 
cottx»hcake  is  made  from  the  shelled  seed  ^^^^^B^^jdM^ 
or  kernel,  which  varies  in  size  in  different  ^^*^*^     ^V 

«amples,   and  is  seldom  larger   than  a  ^  uo  Diameters. 

luge  raisin  pip. 

The  following  average  analyses  show  that  decorticated  cotton- 
<^  is  very  rich  in  albuminous  compounds,  in  which  respect  it 
<^Iosely  resembles  decorticated  earth-nut-cake.  It  differs  from 
&  mter  by  being  much  richer  in  oil,  and  on  the  whole  is  pre- 
fetible  to  earth-nut-cake  as  a  feeding  material : — 

Tabu  Vn. — Composition  of  Decorticated  and  Whole-seed  Cotton-Cake. 


Hoistore 

OQ      

*  Albominous  compoands  (flesh-forming  matters) 

Hucihge,  sugar,  and  di^sstible  fibre 

^pody  fitee  (ceUolose) 

Minenl  matter  (ash)      


>  OoatoiQiaK  nUrofen 


I  Decorticated. 


9-28 

16-05 

41-25 

16-45 

8*92 

8*05 

100-00 


Undecorti' 
cated. 


11-46 
6-07 
22*94 
32-52 
20-99 
6-02 

100-00 


3-67 


c2 
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4.  Beech-nut' Cake, — Beech-nut-cake  is  poor  in  oil  an<'l  albu- 
minous compound)^,  and  abounds  in  the  husk,  a  representation  of 
IT*      ^K        V!a4       7      w^ch  under  the  microscope  is  here  given. 

^?'         7"t>     T**^^  a  sample  of  beech-nut-cake  on  analysis 

layer  of  Beechnut  .i      r  n      •  z.  ^ 

•L^i.^  gave  the  following  result : — 

Composition  of  Beechrnut-Cahe. 

Moisture        11 '44 

^  ______  Oil ..       5-22 

SlBR^t^  *  Albuminous     compounds    (flesh-)   -[Q.Q-t 


I^^VwinJI^^H  forming  matter) 

IK^vIIkmSHV            Mucilage,  sugar,  and  digestible  fibre  36  *  17 

'^^^^^BkKW             Woody  fibre  (cellulose)       ..      ..  23-53. 

t  Mineral  matter  (ash) 4*84: 

100-00 

XToDiamcte™.  ♦  Con tainbg  nitrogen  ..      ..         3-01 

t  ContaiDiDg  sand        ..      ..  *62 

I  have  repeatedly  found  beech-nut-cake  in  adulterated  lin- 
seed-cake. 

The  husks  of  beech-nuts  contain  a  volatile  narcotic  principle 
called  fagin,  which  is  said  to  be  the  cause  of  the  poisonous  effects 
that  are  occasionally  observed  when  beech-nut-cake  is  given  to 
horses  and  cattle. 

5.  HemjhCake. — This  cake  is  wholesome  and  nutritious,  and 
notwithstanding  a  high  percentage  of  woody  fibre  (due  to  the 
hard,  shining  shell  of  hemp-seed),  it  is  fully  as  rich  in  nitrogen 
as  the  best  linseed-cake : — 

Composition  of  Hemp-Cake, 

Moisture 11-59 

Oil 7-23 

*  Albuminous  compounds  (flesh-forming  matters)  . .  33  *  50 

Mucilage,  sugar,  and  digestible  fibre      15*56 

Woody  fibre  (cellulose) 23*74 

t  Mineral  matter  (asb)       8*38 

100*00 

*  Containing  nitrogen      5.*  36 

t  Contuning  sand 2*14 

I  have  found  hemp-seed  only  on  two  or  three  occasions  in 
adulterated  linseed-cakes. 

6,  Cocoa-nut' Cake  (Cocos  nucifera). — Cocoa-nut-cake,  or  poo- 
nac,  or  the  press  refuse  from  the  manufacture  of  cocoa-nut  oil, 
IS  a  whitish-looking  cake,  interspersed  with  particles  to  which 
the  dark  reddish  brown  and  black  epidermis  of  the  cocoa-nut 
kernel  adheres. 

It  possesses  the  characteristic  taste  and  smell  of  cocoa-nut  oil, 
and  frequently  the  oil  left  in  the  cake  is  rancid. 
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It  is  occasionally  imported  into  England,  and  employed  for 
adalterating  oil-cake. 

A  sample  of  cocoa-nut  cake,  as  analysed  by  me,  gave  the 
following  result : — 

Composttton  of  Cocoa-nui-CJake. 

Moisture 8*97 

Oil ir-44 

•  Albuminous  compounds  (tiesh-forming  matters)  . .  20 '  75 

Gum,  sugar,  and  digestible  fibre    .\      39*41 

Woody  fibre  (cellulose) 14-27 

t  Mineral  matter  (ash)      ..              ..      ..      ».      ;.  5*16 


♦  CoDtaining  nitrogen 
t  Contaioing  sand    . . 


100-00 

3-32 

•51 


The  structure  of  the  external  layer  of 
cognised  under  the  microscope  as  indi- 
cated in  the  woodcut. 

7.  Cocoa'nut' Fibre. — A  far  more  ob- 
jectionable ingredient  of  mixed  or  adul- 
terated cakes  is  cocoa-nut-fibre  refuse, 
which  I  have  detected  in  several  oil- 
cakes. 

The  accompanying  analysis  shows 
Aat  cocoa-nut-fibre  has  no  more  nutritive 
valoe  than  woody  fibre  in  the  shape  of 
ttwdust: — 


cocoa-jiut  may  be  re- 
Fig.  16.  — JEcfemoZ 
layer  of  Cocoa-Nut. 


I 


,^^J^ 


X  70  Dlumeteri. 


Table  VIII. — Composition  of  refuse  Coooa-nut-Fibbe. 


Moisture 

Woody  fibre  (cellulose)  . . 
*  Nitrogenous  compounds  . . 

Other  organic  compouuds^ 
t  HiQenl  matter  (ash) 


•  Containing  nitroc^n 
f  Containing  Mnd  . . 


71*51 

9-29 

•36 

15-81 
3*03 


100' 00 


•OSS 

•77 


Gatcolated 
dry. 


82-61 

1-26 

55-49 

10*64 


100-00 


•23 
2-70 


In  a  perfectly  dry  state,  cocoa-nut-fibre  refuse,  it  will  be  seen, 
contains  only  *23  of  nitrogen,  and  consists  almost  entirely  ojf 
woody  fibre  and  brown  humus-like  substances^  similar  to  the 
i>n>wn  humos  in  peat 
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8.  Cocoa- Cake. — ^The  fruit  of  Theobrpma  Cacao,  or  cocoa-beaH, 
is  encased  in  an  outer  shell,  which  is;separated  from  the  kernel  bj 
gentle  roasting.  The  shelled  beans,  or  cocoa^nibs,  are  ground 
and  manufactured  into  cocoa  powder  or  chocolate,  whilst  die 
outer  shell,  with  fragments  of  the  kernel,  on  pressure  yields 
cocoa-butter  and  cocoa-cake. 

A  sample  submitted  to  me  for  analysis  produced  the  following 
results : — 

Composition  of  Cocoa-Cake  (Theobroma  Cacao). 

Moisture 14*95 

Oil 8-02 

*  Albuminous  compounds ^.  19*87 

Woody  fibre     ..      ..      .^.      18*26 

Mucilage,  sugar,  and  dige'stible  fibre      32*46 

Mineral  matter        6*44 

100-00 
*  Containing  nitrogen      3*18 

C)Coa-cake  has  a  chocolate-brown  colour,  and  by  no  means  an 
unpleasant  taste  or  smell.  Cattle  like  it,  and  it  is  a  wholesome 
food,  but,  as  the  preceding  figures  show,  much  inferior  in  nutri- 
tive properties  to  linseed-cake. 

A  fragment  of  cocoo-cake  placed  under  the  microscope  has 

the   appearance   represented 
Kg.  11.— Cocoa-Cake  {TJieohroma       in  Fig.  17. 

Oak^-)  9.     Palm-nut'Cake.— The 

fleshy  part  surrounding  th& 
hard  kernel  of  the  oil-palm 
^* '  ^^  ( Elais  Guinensis)  furnishes  on 

,  the   application   of  pressure 

Tiil^i^K^iLl  W       \      ^^^    palm-oil   of  commerce, 
Yv-U^^tMiKHir^'X    \      and     the     expressed     pulp, 

which,    under  the   name   of 

palm-nut  poonac  or  cake,  oc-» 

Mv    Ml      ^^      /      c^sionally  finds  its  way  into 

J[L^^^^L/      England,  where  it   is   used 

wl  ^  t^^M        for  adulterating  oil-cake. 

Some  years  ago  a  sample 
of  this  cake  was  sent  to  me 
for  analysis  from  Hull  by  an 
X  70  Diameters.  oil-cake    manufacturer.      It 

was  a  dark-brown,  hard- 
pressed  cake,  and  had  a  nasty  rancid  taste  and  smell.  It  yielded 
on  analysis  the  following  results : — 
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Composition  of  Falm-niUrCake. 

Mdsture 867 

Oil 9-82 

•  Albuminous  compounds  (flesh-forming  matters)  . .  35  *  56 

Mucilage,  sugar,  and  digestible  fibre     ..      ..      ..  18*50 

Woody  fibre  (cellulose) 17-05 

t Mineral  matter  (ash)       10*40 

lOC-00 

*  Containing  nitrogen      5*69 

t  Containing  sand 2*61 

In  a  fresh  condition  palm-nut-cake  no  doubt  is  a  useful  feed- 
ing materia],  for  it  contains  a  fair  proportion  of  oil  and  is  rich  in 
albuminous  compounds.  The  sample,  however,  submitted  to 
me  for  examination  had  such  an  abominably  rancid  taste,  that  I 
felt  convinced  no  animal  would  touch  it,  and  I  cannot  but  think 
that  an  oil-cake  which  is  adulterated  with  old  rancid  palm-nut- 
cake  is  likelj  to  do  more  harm  than  good  to  stock. 

10.  P{dm''nut'fiemel'Cake.— The  hard  oleaginous  kernels  of 
the  palm-nut,  pressed  hot  under  powerful  hydraulic  presses, 
yield  a  white  buttor-like  fat,  and  a  press-cake,  wbich  varied  in 
composition  to  some  extent  with  the  quality  of  the  kernels  and 
tbe  amount  of  pressure  to  which  they  have  been  exposed. 

For  adulterating  purposes,  the  hard-pressed  foreign  cake, 
wliich  is  chiefly  made  at  Hamburg  and  Marseilles,  is  generally 
employed.  The  average  composition  of  foreign  palm-kernel-cake 
may  be  fairly  represented  as  follows : — 

Composition  of  Foreign  Falm-kemel-CaJce, 

Moisture 11*91 

Fatty  matters 7*48 

•Albuminous  compounds 18*25 

Starch,  sugar,  and  digestible  fibre 41*16 

Woody  fibre  (cellulose) 17*90 

Mineial  matter  (ash)      3*30 

lOQ-00 

*  Containing  nitrogen ..       2*92 

Palm-kemel-cake  has  a  light  brown  or  dirt-coloured  appear- 
ance, dotted  with  dark  brown-coloured  particles,  to  which  the 
^dermal  layers  of  the  kernel  adhere,  and  it  contains  also  more 
or  less  of  the  hard,  woody,  black  shell  in  which  the  kernel  is 
encased. 

The  appended  woodcut  represents  the  appearance  of  palm-nut 
sbelled  kernels  of  the  natural  size,  and  of  a  fragment  under  the 
microscope. 
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18. — Palm-nut'hernel. 


It  is  a  wholesome  food  enough,  but  its  price — from  41.  lOx. 

to  51.  a  ton-r^plainly  shows  that 
its  nutritive  properties  are  much 
inferior  to  oil-cake, 

11.  Palm-nut-kemeUShells. — 
.  The  palm-nut-kernels  are  sur- 
rounded by  a  thick  brown  shell 
consisting  of  woody  or  incrust- 
ing  matter.  These  shells,  re- 
duced to  powder,  are  occasion- 
--..^i^^>*-  *^Jy  ^  ^®  found  in  considerable 

quantities   in    adulterated    oil- 
cakes.     Not    long   ago   I    re- 
ceived a  sample  for  the  purpose  of  ascertaining  what  amount  of 
nutritive  matter  the  shells  contained,  and   found  their  compo- 
sition as  follows : — 


Composition  of  Palm-nut-Jcernel'Shells. 

Moisture 10-12 

Oil 1-61 

•  Albuminous  compounds  (flesh-forming  matters)  . .  2  •  93 

Digestible  fibre        16*37 

.   Woody  fibre 67*90 

Mineral  matters       1*17 

100*00 
*  Containing  nitrogen '47 

It  will  be  seen  by  the  preceding  figures  that  ground  palm- 
kemel^shells  are  but  little  better  for  feeding  purposes  than  black 
ebony- wood  chips. 

12.  Niger-seed  or  Gingelly-Cake. — Niger  or  gingelly-cake  is 
Fiff  19  —External  ^®  pressed  oily  seed  of  the  Guizotea 
layer  of  Niger-seed,  oleifera,  a  small  elongated  black  seed  repre- 
sented m  the  appended  woodcut  in  its 
^^^^  natural  size,  and  as  a  fragment  appears 
^v^lS^^^l^^^  under  the  microscope.  The  cake  has  a 
k^^^^  dark-grey  colour,  showing  here  and  there 
A\^j^^^|^H    particles  of  the  black,  shining  husk  of  the 

a^WVW^^^    seed. 

XViv'Mvm^  /  I    found    its    composition     to    be    as 

M^^    follows:- 
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Composition  of  0  in  jelly,  or  Niger-seed'Cake. 

Moisture 12-56 

Oil 6-38. 

*  Albuminous  compounds  (flesh-forming  matters)  ..  32*81 

Mucilage,  sugar,  and  digestible  fibre      20*31 

Woody  fibre  (cellulose) 21*08 

t Mineral  matter  (ash)       7*86 

100-00 

*  CoDtainiog  nitrogen      5*25 

t  Containing  sand 1*20 

Niger-cake,  it  will  be  seen,  is  poor  in  oil ;  and  contains  much 
woodj  fibre,  but  gives  as  high  a  percentage  of  albuminous  com- 
potinds  as  occurs  in  genuine  linseed-cake.  It  is  largely  used  for 
adulterating  the  latter. 

13.  Sesam^  or  TeeUCake, — There  are  several  species  of  sesame, 

which  are  annual  plants,  natives  of  the  East      p.      ^n  Rw       I 

Indies,  and  cultivated  in  the  East  for  the  ?*      '  ^ /.  a^f^^s^ 

sake  of  their   oleaginous   seeds.     Sesam^ 

orientale  is  the  common  sort.    Sesame-seed 

is  about  the  same  size  as  a  large  grain  of 

white  mustard ;  it  is  a  flat,  cordate-shaped 

seed,  and  either  light  or  dark  coloured. 

A  fragment  of  the  husk  of  Sesame-seed 
exhibits  under  the  microscope  the  struc- 
ture shown  in  Fig.  20. 

A  simple  of  sesame-cake   on   analysis     ^ 
yielded  the  following  results : — 

Composition  of  SesamS-Cake. 

Moisture 8*06 

Oil     :       11-34 

•  Albuminous  compounds  (flesh-forming  matters)  36  *  87 

Mucilage,  sugar,  and  digestible  fibre      25 '05 

Woody  fibre  (cellulose) 8*14 

Mineral  matter  (ash)       10*64 

100*00 
*  Containing  nitrogen 5*90 

Sesame-cake  is  rich  in  albuminous  compounds,  and  contains 
^  much  oil  as  good  linseed-cake. 

Teel-oil  is  much  used  both  for  cooking  purposes  and  burning 
ifl  Egypt,  India,  China,  and  Japan,  and  may  be  kept  for  many 
J^vt  without  becoming  rancid.  The  press-cake,  usually  retain- 
ing from  10  to  12  per  cent  of  oil,  has  also  an  agreeable  taste, 
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and  may  be  kept  sweet  for  a  long  period  when  stored  in  a  dry 
place. 

14.  Olive  Press- Cake. — In  preparing  olive-oil  a  press-cake  is 
obtained,  which  consists  of  the  pressed  fleshy  part  of  the  olive 
(  Oka  EuropcBo)^  and  the  hard,  crushed,  oblong,  olive-stones.  The 
quality  and  composition  of  olive-cake  varies  a  good  deal  with 
the  degree  of  pressure  that  has  been  applied  in  obtaining  olive- 
oil,  and  the  relative  proportions  of  the  fleshy  part  and  the  stones 
in  the  residual  press-cake. 

This  will  appear  from  the  subjoined  analyses  of  two  samples 
of  this  kind  of  refuse-cake : — 

Table  IX. — Composition  of  two  samples  of  Olive-Cakb. 


Moistare 

Oil     

♦  Albuminoas  compounds  (flesh-forming  matters) 

Mucilage,  sugar,  and  digestible  fibre , 

Woody  fibre  (cellulose) 

Mineral  matters  (ash) 


Ko.1. 


17-11 
11-29 

3*50 
27-18 
33-19 

7-73 


100-00 


'  Containing  nitrogen 


No.  2. 


13-41 

3-10 

6-01 

30-66 

38-24 

8-58 


100-00 


The  first  sample  is  much  richer  in  oil  than  the  second,  which, 
as  shown  by  the  larger  proportion  of  woody  fibre,  was  made  prin- 
cipally from  olive-stones.  Olive-cake  of  the  character  of  the 
second  sample  is  a  poor  feeding  material,  for  it  contains  but  little 
oil  and  albuminous  substances,  and  abounds  in  woody  fibre,  due 
to  the  presence  of  a  large  proportion  of  the  hard  woody  portion 
of  olive-stones. 

The  woody  shells  of  olive-stones,  which  are  as  hard  as  cherry-- 
stones, frequently  occur  in  olive  press-cake  in  a  yery  coarsely 
crushed  state.  In  that  condition  they  are  indigestible,  and  liable 
to  cause  constipation  and  subsequent  inflammation  of  the  bowels  of 
the  animals  that  are  fed  upon  cake  like  the  second  sample.  Olive- 
cake  has  a  dark -brown  colour,  and  usually  is  full  of  hard  bits  of 
broken  shell  of  the  stones.  It  is  used  in  the  manufacture  of  cer- 
tain compound  feeding-cakes,  and  occasionally  employed  for 
adulterating  oil-cakes. 

15.  CastoT'Oil '  Cake.  —  The  seeds  of  the  castor-oil  bean 
{Rieinus  communis),  represented  in  the  accompanying  woodcut, 
are  readily  distinguished  from  other  seeds  by  their  size,  shape. 
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and  the  peculiar  striated  appearance  of  the  shiny,  brittle,  and 
modelled-looking    seed-shell.  tt,.     01      r,   4       -71 

The  shelled  seed  is  white,  and  ^'^'  21.^  Castor-otUean. 

fall  of  a  purgative  oil.  n,jiu^^\^ 

Castor-oil-cake,   or   castor-  d^^^SiL^m 

poonac,  is  a  powerful  purga-     ^T^     ..^^.^  JiMV.  "* '  ^  ^^\ 

mixed  with  linseed-cake,  im-  ^BBm  MB^^^Jtll^M^f^^ 

partspoisonousproperties  to  it.  ^H^f  ^^msSS^^^^^^^^w 

It  is  very  rich  in  nitrogen,  ^B^'     ^^ff^JLL^    l^^^'iF 

as  will  be  seen  by  the  follow-  ^^        JBSf^^^^^^^SSSM 

ing  analysis  of  a  sample  lately  ^US^f^d^SSS^ 

Comjpositton  of  Castor-oil-CaJce,  or  Casior-Poonac. 

Moisture 9*95 

•O^anic  matter 81-07 

Phosphate  of  lime  and  magnesia 4*49 

t  Alkaline  salts 1*80 

Sand 2-69 

ieK)-oo 

♦  ContainiDg  nitrogen      8*69 

Eqaal  to  ammonia 10*55 

t  Containing  phosphoric  acid         '06 

Equal  to  tribasic  phosphate  of  lime    . .      . .  *  1 3 

Castor-cake,  on  account  of  the  large  amount  of  nitrogenous 
Blatters  which  it  contains,  is  a  powerful  fertilizer,  but  should 
Dcver  be  mixed  with  feeding-cakes. 

1  have  repeatedly  found  castor-cake  in  linseed-cake,  which 
1^  been  sent  to  me  for  examination  on  account  of  the 
injaiy  the  adulterated  cake  had  done  to  cattle.  Its  presence 
in  oilcake  can  only  be  recognized  under  the  microscope  by 
^  peculiar  appearance  and  structure  of  fragments  of  the  seed- 
sheik 

16.  Bassia-Cake.  —  The  seeds   of  several  species  of  Bassia 

"rfigenous  to  India,  yield  solid  in-     />o      t>     •        jt 

oilsor  fets.  ^'8-  22.— J5a«8ta-«eei 

Mahower  {Bassia  latifolia)  is 
common  in  most  parts  of  the 
Bengal  Presidency.  The  seed- 
kernels   have    a    light   reddish- 

'^own    colour ;    they   are    sur-  ^■PTJ^X^itT^^J    I  •  1"^ 
'funded  by    a   yellow-coloured,  ^^t**™**™'  rt .    -^       \  ^ 
^ht-looking  thin  leathery  seed- 
^U,  and  are  about  the  size  of 
^  acorn. 
The  appended  woodcut  ill  us- 
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trates  the  appearance  of  a  Bassia-seed  of  the  natural  size,  and  a 
fragment  under  the  microscope. 

The  solid  fat,  properly  refined,  has  no  disagreeable  taste,  but 
the  pressed  cake,  and  especially  the  yellow  husk  of  the  seed, 
have  an  intensely  acrid  and  bitter  taste,  and  are  altogether  unfit 
for  feeding  purposes. 

Recent  analyses  of  Bassia-nuts  and  cake — both  in  all  proba- 
bility derived  from  Bassia  latifolia — gave  me  the  following 
results  y — 

Composition  of  Indian  Bassia-mtt-CaJce, 

Moisture 13*54: 

♦Organic  matter         '.      ..  80*79 

Phosphates        1*43 

Magnesia,  &c 3*63 

ISand          -61 

lOO'OO 

♦  Containing  nitrogen 2' 73 

Equal  to  ammonia        ..      ..     3*31 

Composition  of  Bassia-nuts. 

Moisture 6*54 

Oil     40-40 

*  Albuminous  coiupoumls  (flesh-tbrming  matters)  ..  9*31  ^ 

Mucilage,  sugar,  and  digestible  fibre      32*41 

Woody  fibre  (cellulose)  8*24 

Mineral  matter         3  *  10 

100*00 

♦  Containing  nitrogen 1*49 

Since  I  made  the  preceding  analyses,  I  have  recognized 
Bassia-cake  in  adulterated  rape-cake,  but  have  not  yet  met  with 
it  in  linseed-cake. 

17.  IndigO'Seed'Cahe, — A  few  years  ago  I  received  for  exami- 
nation a  cake  which  was  described  to  me  as  indigo-seed-cake. 

It  had  a  yellowish-brown  colour,  a  nasty  slightly  bitter  taste, 
became  very  gelatinous  when  mixed  in  a  powdered  state  with 
water,  and  on  analysis  yielded  the  following  results : — 

Composition  of  Indigo-seed  Cake. 

Moisture 11*91 

Oil 4*01 

*  Albuminous  compounds  (flesh-forming  matters)  ..  18*15 

Mucilage,  sugar,  and  digestible  fibre      47*98 

Woody  fibre  (cellulose) 11-88 

t  Mineral  matter         6*09 

100*00 

♦  Containing  nitrogen 2  •  90 

t  Containing  sand         '99 


Pure  and  Mixed  Linseed- Cakes.  29 

Indigo-seed-cake,  it  appears  from  the' preceding  analysis,  is 
yery  poor  in  oil,  nor  does  it  contain  a  high  percentage  of  albu- 
minoQs  compounds.  Apart  from  its  disagreeable  taste,  which 
in  a  great  measure  spoils  the  fine  flavour  of  linseed-cake,  with 
which  it  is  occasionally  mixed,  it  does  not  possess  a  high  feeding 
valae. 

This  cake  was  sent  to  me  for  examination  by  an  oil-crusher, 
and  but  for  this  circumstance  I  probably  should  not  have  been 
able  to  detect  Indigo-seed  in  a  sample  of  linseed-cake,  which 
was  sent  to  me  for  examination  soon  after  I  reported  that  the 
indigo  seed-cake  was  not  poisonous,  but  a  poor  and  disagreeable 
tasting  cake.  Notwithstanding  the  unfavourable  report  I  had 
given,  indigo  seed-cake  appears  to  have  found  its  way  into 
linseed-cake  mills. 

18.  Siftings^  or  Screenings- Cake. — Dirty  linseed,  as  already 
follj  described  in  the  preceding  pages,  contains  a  host  of  small 
weed-.seeds,  dirt,  and  similar  impurities.  In  mills  in  which  pure 
linseed-cake  is  made,  these  impurities  are  removed  from  linseed 
bysCTeening  or  sifting.  The  siftings  or  screenings,  however, 
are  not  thrown  aside,  for  they  possess  a  commercial  value  of 
their  own,  and  fetch  a  much  higher  price  than  they  are  worth 
intrinsically,  inasmuch  as  they  are  either  employed  for  mixing' 
with  fairly  clean  samples  of  linseed,  and  producing  2nd  and  3rd 
quality  samples  of  "  genuine  linseed  as  imported,"  or  are  pressed 
into  cake. 

A  sample  of  siftings-cake,  on  analysis  in  my  laboratory^ 
yielded  the  following  results  : — 

Composition  of  Siftings,  or  Screenings-Cake. 

Moisture 10*57 

Oil 6-45 

•  Albuminous  compounds  (fleRh-formiDg  matter)    ..  18*44 

Starch,  mucilage,  and  digestible  fibre 35*94 

Woody  fibre  (cellulose) 34*13 

t Mineral  matter  (ash)       14*47 

100*00 

*  ContainiDg  nitrogen 2*95 

t  Containing  sand 7*37 

Siftings-cake,  as  shown  by  the  preceding  analytical  result, 
contains  much  sand,  and  is  one  of  the  most  abominable  com- 
pounds that  can  be  incorporated  with  feeding  8tu£fs.  It  appears 
to  be  a  regular  article  of  commerce :  and,  although  it  contains 
Wdly  any  linseed,  and  generally  is  full  of  wild  mustard,  and 
for  that  reason  decidedly  injurious  to  cattle,  it  is  occasionally 
*<dd  at  a  low  price  as  linseed- cake. 

Not  long  ago  a  farmer  sent  me  a  so-called  linseed-cake,  which 
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he  reported  to  me  had  killed  several  of  his  cattle,  and  proved 
more  or  less  injurious  to  the  rest.  On  examination  I  recogpoized 
the  cake  at  once  as  a  siftings-cake  containing  scarcely  any 
linseed. 

19.  Poppy-Cake. — There  are  two  kinds  of  poppy-cake  — 
one  a  whitish-looking  cake  made  from  white  poppy,  and  the 
other  a  brownish-coloured  cake  made  from  ordinary  poppy- 
seed. 

When  fresh,  poppy-cake  is  a  useful  feeding-cake.  Poppy-oil, 
however,  rapidly  turns  rancid,  especially  under  the  influence  of 
heat.  Hot  pressed  poppy-cake  for  this  reason  frequently  has  a 
rancid  taste.  On  keeping  for  any  length  of  time,  such  cake 
becomes  so  rancid  that  cattle  refuse  to  eat  it.  Having  become 
unsaleable  as  a  feeding-cake,  it  is  exported  into  England  from 
Belgium  and  other  parts  of  the  Continent  where  it  is  chiefly 
produced.  It  is  ground  fine,  and  together  with  other  materials 
manufactured  into  linseed-cake. 

A  sample  of  poppy-cake  analysed  by  me  yielded  the  following 
results : — 

Composition  of  Poppy-Cake. 

Moisture ..  11'63 

Oil 5-75 

*  Albuminous  compounds  (flcsb-forming  matters)  ..  31*46 

Non-nitrogenous  substances 38*18 

t  Mineral  matter  (ash)       12*98 

100-00 

*  ContaiDing  nitrogen 5*11 

t  Containing  sand        7*58 

Poppy-cake  is  usually  poor  in  oil,  and  as  poppy  is  generally 
grown  on  light  sandy  soils,  in  harvesting  the  seed  it  frequently 
becomes  contaminated  with  fine  white  sand,  which,  as  shown  in 
the  preceding  analysis,  thus  finds  its  way  into  the  cake. 

20.  CurcaS'Cake. — Curcas  beans  are  the  oily  seeds  of  a  small 
tropical  tree  (Jatropha  Curcas)  which  flourishes   especially  in 

^.     ^^      ry         J  the   Cape    de   Verde   Islands, 

°  irom   wnence   we   receive  the 

largest  supply  of  this  oleagin- 
ous seed.  The  beans  are  of 
about  the  same  size  as  acorns. 
The  white  kenlel  is  surrounded 
by  a  brown-coloured  thick  seed- 
shell,  which  has  the  distinctive 
structure  represented  in  the 
accompanying  wood-cut  (Fig. 
23). 


• 
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The  oil  contained  in  these  beans  is  a  most  violent  purgative, 
fior  10  to  12  drops  are  sufficient  to  produce  all  the  effect  of  a 
powerful  dose  of  a  drastic  medicine,  and  only  a  few  beans  have 
to  be  swallowed  to  kill  a  strong  healthy  man  Curcas-cake, 
or  the  residue  from  the  oil-presses,  usually  contains  from  9  to 
11  per  cent  of  oil,  and  of  course  is  extremely  poisonous,  and 
<Milj  fit  to  be  used  as  a  manure. 

'  In  the  course  of  my  experience  I  have  met  with  about  half  a 
(dozen  instances  in  which  cake,  sold* as  pure  linseed-cake,  was 
adulterated  with  curcas  beans,  which,  although  present  in  appa- 
rently but  small  quantities,  nevertheless  rendered  the  cake 
poisonous.  Of  all  the  materials  which  get  mixed  up  with 
linseed-cake,  either  through  culpable  carelessness  or  ignorant 
cupidity,  curcas-cake  is  the  most  poisonous  matter  with  which  I 
haye  become  acquainted. 

21.  Locust  or  Carob-Beans, — Carob  or  locust-beans,  or  St. 
John's  bread,  are  the  seed-pods  of  the  locust-tree  (Ceratonia 
SUiqua).  Dried  and  ground  into  meal,  they  form  a  favourite 
material  for  manufacturing  cattle-food  and  compound  cakes, 
and  for  adulterating  linseed-cakes. 

Locust-meal,  as  will  be  seen  by  the  following  analyses  of  three 
samples  analysed  in  my  laboratory,  contains  in  round  numbers 
folly  half  its  weight  of  sugar,  and  in  consequence  is  very  pala- 
table and  much  liked  by  horses,  sheep,  and  cattle. 

Table  X. — Composition  of  Locust  of  Cabob-Beak-meal. 


Ho.  1. 


Ho.  2. 


Kg.  3. 


Moisture      

OU..    , 

Sogar    

Uocilage  and  digestible  fibre 
Albuminous  compounds   . . 

^oody  fibre         

^inenl  matter  (ash)  ..     .. 

*  Containing  nitrogen 


17'11 

1-19 

51  •42 

13-75 

7-50 
6-01 
3*02 


12*61 
1-08 
50*30 
20«13 
5-87 
7-14 
2-87 


14-22 

•96 

54-07 

14-41 

7-72 

5-88 

2-74 


100-00 


100-00 


100-00 


1*20 


-94 


In  addition  to  the  constituents  mentioned  in  the  preceding 
^Qftljses,  carob-beans  contain  variable  quantities  of  butyric  acid, 
^hich  impart  to  the  crushed  beans  or  meal  a  peculiar  flavour. 
^*Us  meal  is  deficient  in  albuminous  compounds,  and  for 
^  reason  it  is  desirable  not  to  feed   cattle  too    freely  upon 
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it,  but  to  mix  i^t  with  peas  or  bean -meal,  or  decorticated 
cotton-cake,  or  similar  feeding  materials  rich  in  nitrogenous 
compounds. 

Locust-beans  are  cheap  at  the  price  at  which  they  can  usuallj 
be  bought  in  the  market,  and  this  is  another  reason  why  they  ^e 
largely  employed  by  makers  of  cattle  foods. 

There  is,  however,  a  drawback  to  the  use  of  locust-beans  in  the 
manufacture  of  compound  cakes.  Locust-meal,  it  appears  from 
the  preceding  analyses,  contains  in  round  numbers  from  50  to 
54  per  cent  of  fruit  and  crystallizable  sugar.  In  consequence  of 
this  large  proportion  of  sugary  constituents  the  meal  is  very 
hygroscopic;  and  cakes  into  the  composition  of  which  locust- 
meal  largely  enters  are  very  liable  to  attract  moisture,  to  become 
soft,  and  subsequently  to  turn  mouldy.  In  a  mouldy  condition 
feeding-cakes,  it  is  to  be  feared,  often  do  more  injury  than  most 
people  are  aware  of. 

Locust-meal,  on  account  of  its  sweet  taste,  is  frequently  em- 
ployed by  cake-mixers  to  conceal  the  presence  of  bitter  or 
unpalatable  cheap  materials  in  so-called  linseed-cake. 

Its  presence   in  adulterated   oilcakes  may   be  recognized  by 

the  butyric-acid  smell  which  such 
Fig,2'i,^CuticleofCarob-hean.  cakes    emit;   by   determining   the 

amount  of  sugar,  which  is  almor- 
mally  large  in  oilcakes  adulterated 
with  carob-beans ;  and  lastly  by  the 
shiny  appearance  and  structure  of 
the  cuticle  of  carob-beans  under  th^ 
microscope,  as  will  be  seen  by  the 
appended  microscopic  representa- 
tion of  a  fragment  of  the  locust 
bean-pod. 

22.  Acorns, — In  seasons  of  plenty, 
dried  and  ground  acorns  are  mudi 
more  profitably  sold  as  linseed-cake 
than  under  their  legitimate  name.  I  have  in  iny  collection  a 
cake  branded  ^*  Pure,"  which  was  sold  as  linseed-cake,  and  in 
which  I  found  considerable  quantities  of  ground  acorns. 

In  a  fine  specimen  of  acorns  I  found  the  proportion  of  husks 
and  decorticated  nuts  as  follows : — 

Husks 13905 

Decorticated  acorns        860*95 


1000-00 
The  decorticated  acorns  had  the  following  composition  :^ 
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Composition  of  Decorticated  Acorns, 

Moiature 40*88 

Oil    \.     ..      2-64 

^  Albaminons  compounds 4*39 

Stuch,  sogar,  and  digestible  fibre 46 '  74 

Woody  fibre      3*94 

Mineml  matter 1*41 

lOO-OO 
*  Ck>ntdniDg  nitrogen •  703 

Acorns  are  rich  in  starch,  and  in  addition  lo  the  constituents 
enumerated  in  the  preceding  analysis,  contain  tannic  and  gallic 
tAL  Their  presence  in  linseed-cake  can  be  recognised  by  the 
appearance  of  fragments  of  acorn-shells  under  the  microscope, 
ni  farther  by  making  a  cold  infusion  of  the  powdered  cake  in 
water.  If  a  few  drops  of  perchloride  of  iron  are  added  to  the 
dear  and  filtered  watery  solution,  the  presence  of  the  tannic 
icid  in  acorns  is  at  once  revealed  by  the  black  inky  colour 
which  the  iron  salt  produces  with  it. 

23.  Darij  or  Dhoora  Grain, — Under  the  names  of  Durra, 
Dtxira,  Dhoora,  Juwaree,  Joudha,  and  Dari,  the  seed  of  the 
^ropogon  Sorghum  forms  an  article  of  diet  in  India,  Arabia, 
Tnrkey,  the  Levant,  and  other  parts  of  the  world;  it  is 
occasionally  imported  into  England  and  sold  at  a  cheap  rate. 


Kg.  25.— fliirf;  of  Acorns. 


Fig.  26,— Skins  of  Dari. 


u  a  capital  and  cheap  food  for  poultry,  and  is  also  used  for  adul- 
"bating  linseed-cakes.  ^When  analysed  I  found  it  to  consist  of — 
VOL.  a. — 8.  8.  D 
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Composition  of  Ban  Grain, 

Moisture 13'14 

Oil 3-30 

♦  Albuminous  compounds  (flesh-fonning  matters)  ..  7*75 

Starch,  sugar,  and  digestible  fibre ...  08-46 

Woody  fibre  (cellulose) 4*72 

t  Mineral  matter ..      ..      ..  '  ..      ..  2*64 

10000 

*  Gontaining nitrogen 1*24 

t  Containing  sand        *88 

Earthy  phosphates *8l 

Alkaline  salts ..         -95 

Containing  phosphoric  acid     *38 

This  analysis  shows  that.  Dari-seed.'i3  :rich  in  starch,  and 
contains  an  appreciable  quantity  of  oil*  It  is  poorer  in  alba* 
minous  compounds  than  barley-meal,  and .  scarcely  as  valuable 
for  feeding  purposes.  '        :, 

24.  JHce-Meal.'^-ln  preparing  rice'  for  the  market  varioias 
descriptions  of  rice-meal  are  obtained,  difibring  in  quality  and 
nutritive  value  according  to  the  relative  proportion  of  the  outer 
husks  (rice-shudes),  and  the  broken  grain  of  rice  which  they 
may  contain. 

The  following  analysis  fairly  represents  the  composition  of  a 
sample  of  rice-meal  of  fair  average  quality  :— 

Composition  of  Bice-Meal,        "^ 

Moisture 8*67 

Oil 7-59 

•  Albuminous  compounds  (flesh-forming  matters)  ..  7*75 

Mucilage,  sugar,  and  digestible  fibre      39 '  98 

Woody  fibre  (cellulose) 21*98 

t  Mineral  matter  (^)       14*03 

100-00 

*  Containing  nitrogen 1*24 

t  Containing  silica       ..  :      ..      ..       9*41 

Rice-meal  is  a  favourite  material  for  adulterating  linseed- 
cakes.  It  is  cheap,  and  contains,  as  shown  in  the  preceding 
analysis,  a  considerable  quantity  of  oil,  and  is  a  useful  fattening 
meal,  but  of  course  far  too  dear  when  sold  in  the  shape  of 
oilcake. 

25,  Eice-Shudes  (husks). — ^The  chaff  or  outer  husks  of  rice 
are  much  inferior  in  feeding  value  to  rice-meal;  in  a  finely 
ground  state  they  are  frequently  found  in  inferior  and  adulterated 
oilcakes. 

On  analysis,  I  found  the  composition  of  rice-shudes  to  be 
as  follows : — 
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Cao^posUion  of  Bice-Skades  (Husks), 

Moisture 9*80 

Oil ,      110 

*  Albominous  compounds  (flesh-fonniDg  matters)  ..  4*18 

Starch,  mucilage,  aud  digestible  fibre 44*94 

Woody  fibre  (cellulose) 26*80 

t  Mineral  matters  (ash) 13*18 

100*00 

*  Containing  nitrogen -67 

t  Containing  silica         12*34 

It  will  be  seen  that  rice-shudes  contain  only  a  small  quan- 
tity rf  oil  and  albuminous  compounds^  but  much  woody  fibre  ; 
tnddiAtthe  mineral  matter  chiefly  conisists  of  silica,  which  fcNrms 
tbe  glaze  of  the  rice-husks.  They  are  worth  about  as  much  for 
feeding  purposes  as  good  oat  or  barley  chaff. 

Ric^huMis  may  be  recognised  under  the  microscope  by  the 
itae^  repre«Hited  in  the  foUowing     ^p^^^T.-Bic^luA, 

26.  Barky-Husks.  —  Inferior  adulte- 
nted  oUcakes  not  unfrequently  contain 
tbondance   of  barley-husks,  which   are       l^y^w 
Cttle  more  Taluable  than  barley-straw.  Hk!^ 

27.  Oat'Shtides   (husks). — ^The  outer 
bosks  of  oats  closely  resemble  oat-straw       ^%^ 
in  composition,  as  the  appended  analysis         >^^Sj^\\\> 
clearly  shows.      They  are  obtained   in  ^^^Si^ 
die  preparation   of  oatmeal,   and    sold 
hrgely  to  the  oilcake-makers. 

Composition  of  Oai-Shudes  (Husks). 

Moisture 11'98 

Oil -36 

•  Albuminous  compounds  (flesh-forming  matters) ..  ^1  '25 

Mudlage,  sugar,  and  digestible  fibre 53*63 

Woody  fibre  (cellulose) 28*48 

t  Mineral  matter  (ash)      4*30 

100*00 

*  Containing  nitrogen *20 

t  Containing  soluble  silica 3*64 

28.  Bran  and  Pollard.— Bmn  and  pollard  are  perhaps  more 
dtentiyely  used  for  adulterating  oilcakes  than  any  other  material. 
K^  on  an  average  contains  in  100  parts : — 

D  2 


i 
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Composition  of  Bran. 

Moisture 12-86 

OU     6-56 

*  Albuminous  compounds  (flesh-forming  matters)..  13*80 

Starch,  gum,  and  digestible  fibre 60*17 

Woody  fibre  (cellulose) 11*50 

Mineral  matter  (ash)       6*11 

lOO-OO 
*  Contaiuing  nitrogen  . .  2*24 

Fig.  2S.— Oat-hush        Fig.  29.— Barley-hush        Fig.  SO.— Bran. 


Fig.  31. — Husks  and 
shins  of  Oats, 


Fig.  S2.— Husks  and 
skins  of  Barley. 


4iW^ 


Fig.  33.— Sifciii* 
of  Wheat. 


Bran  contains  a  larger  amount  of  fatty  matters  and  nitrogenous 
compounds  than  the  whole  grain  of  wheat,  and  for  this  reason  it 
constitutes  a  valuable  refuse,  which  the  makers  of  adulterated 
oilcake  turn  to  a  very  profitable  account.  It  can  be  readily 
detected  in  cakes  by  its  appearance  under  the  microscope. 

The  preceding  woodcuts  illustrate  the  appearance  under  the 
microscope  of  barley,  oat,  and  wheat  husks  and  skins. 

29.  Flax-Chaff. — ^The  seed  capsules  in  which  linseed  occurs, 
dried  and  ground  fine,  are  used  occasionally  for  adulterating 
oilcakes. 

A  sample  of  flax-chaff  analysed  in  my  laboratory  was  found  to 
have  the  following  composition  :-— > 
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Ccmposiiion  of  Flax-Chaff  (the  Seed-capsules  of  Linseed.) 

Moisture 14-00 

Oil     2-82 

*  Albuminous  compounds  (flesh-forming  matters)  ..  4*75 

Gum,  mucilage,  and  sugar 8*72 

Digestible  fibre        18-56 

Woody  fibre  (cellulose) 43-12 

Mineral  matter  (ash)       7*43 

100-00  .    7 

*  Containing  nitrogeo *7C 

Flax- chaff  contains  more  oil,  and  rather  more  albuminous 
matter,  tlian  the  straw  of  cereals,  and  is  more  valuable  for 
feeding  purposes.  However,  on  the  whole,  it  is  a  cheap  and 
balkj  article  of  food  which  should  never  find  its  way  into 
Uueed-cake. 

30.  Bye  is  occasionally  found  in  adulterated  linseed-cake. 

31.  Maize  or  Indian  Com  is  another  material  which  is  employed 
for  adulterating  linseed-cake. 

Pig.  34.— SJfem  of  Bye.  Fig.  35.— SWiw  of  Maize. 


32.  Sawdust. — In  completing  the  enumeration  of  materials 
which  I  have  actually  found  in  oilcakes,  I  have  to  mention  that 
^  several  instances  pine  and  mahogany  sawdust  were  detected. 

W.  COMPOSITIOK  AND  PROPERTIES  OF  ADULTERATED,  MiXED, 

AND  Inferior  Linseed-Cakes. 

The  foregoing  description  of  the  materials  used  in  oil-mills, 
for  the  purpose  of  adulterating  llnseed-cakes,  and  for  the  manu- 
^tore  of  compound  feeding-cakes,  shows  how  great  is  the 
variety  of  substances  which  are  actually  used  for  the  production 
^f  cheap  and  adulterated  linseed-cake. 

Some  of  the  materials,  which,  like  curcas-beans  or  castor-oil- 
^e,  are  downright  poison,  do  not  frequently  occur,  and  gene- 
rally get  mixed  up   with  feeding  cakes  through  ignorance  or 
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carelessness ;  for  it  may  be  taken  for  granted  that  no  oil-cake 
maker  is  likely,  willingly,  to  mix  with  cake  materials  which 
he  knows  to  be  poisonous. 

Thus,  when  the  sweepings  of  seed-warehouses,  or  granaries  and 
general  provision  stores,  together  with  various  broken  cakes  and 
similar  cheap  materials  are  pressed  into  compound  cakes,  it 
happens  at  times  that  poisonous  materials  are  accidentally  intro- 
duced into  such  cakes.  I  have  myself  picked  out  from  broken 
linseed-cake  and  linseed-cake-dust  sold  for  re- crushing,  castor-oil- 
beans,  resin,  and  gums  having  the  appearance  of  scammony ;  and 
in  dozens  of  instances  I  have  found  castor-cake  in  linseed-cake. 

The  following  analyses  of  three  poisonous  cakes,  in  which  I 
found  castor-cake,  are  here  introduced  for  the  purpose  of 
showing  that  although  they  were  equally  poisonous,  and  owed 
their  prejudicial  properties  to  the  same  poisonous  ingredient, 
they  widely  diffei^  in  their  proximate  composition,  and  that 
the  mere  chemical  analysis  of  a  suspected  cake  does  not 
necessarily  throw  light  upon  its  true  character : — 

Table  XI. — Cokfosition  of  three  samples  of  poisonous  Linsked-Ca£e, 
containing  Castor-oil  Beans. 


No.  1.      No.  8. 


Moisture 6*24 

Oil      15-02 

'^  Albuminous  compounds  (flesh-fi>rming  matters)  24*75 

Mucilage,  sugar,  and  digestible  fibre 

Woody  fibre  (cellulose) 

t  Mineral  matter  (ash) {    12*66 


j  41*33/ 


100-00 


11*34 

8*22 

30-93 

82*75 

9-09 

7-67 


100-00 


*  Containing  nitrogen 
f  Containing  sand 


3-96 
6-42 


4*93 
2-20 


NaS. 


13-88 
7-47 
36-31 
22-64 
12-02 
7*68 


100*00 


6-81 
2-52 


A  glance  at  the  preceding  analyses  shows  : — 

1.  That  No.  1  was  very  dry,  and  No.  2  rather  a  damp  cake, 
containing  more  than  twice  as  much  water  as  No.  1. 

2.  That  the  proportion  of  oil  varied  from  7J  to  15  per  cent, 
in  the  three  cakes. 

3.  That  No.  1  was  comparatively  poor  in  nitrogenous  com- 
pounds, whilst  the  cake  under  No.  3  was  unusually  rich  in  these 
compounds. 

A  comparison  of  the  percentage  composition  of  the  poisonous 
cake  marked  No.  2,  with  that  given  in  a  preceding  page  for 
several  pure  linseed-cakes,  further  shows  a  close  agreement  in  the 
proportions  of  the  several  constituents  mentioned  m  the  analjsii. 
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Similar  instances,  if  necessary,  might  be  qaoted  in  further 
illuftration  of  the  fact  that  a  proximate  analysis  in  itself  is  insuf- 
ficient to  determine  whether  a  cake  is  poisonous,  or  a  pure,  or  an 
adulterated  linseed-cake.  It  must  not  be  inferred,  however,  from 
this  remark,  that  it  is  altogether  useless  to  submit  a  cake  to  a 
proximate  analysis,  for  in  not  a  few  cases  such  an  analysis 
affords  useful  hints  to  the  examiner,  and  supplies  him  with  posi- 
tire  evidence  that  a  cake  is  adulterated. 

Thus  linseed-cakes  adulterated  with  ground-nut^  and  cotton- 
cake,  or  rice-husks,  olive-cake,  cocoanut-fibre,  and  other  materials 
abounding  in  woody  matter,  on  analysis  furnish  a  much  higher 
percentage  of  woody  fibre  than  occurs  in  genuine  cake  of  fair 
a?erage  quality. 

Again,  if  a  cake  is  largely  adulterated  with  starchy  mill- 
refuse,  its  analysis  generally  shows  a  deficiency  in  oil  and  albu- 
minous compounds,  and  by  appropriate  tests  the  presence  of 
starch,  which  is  not  a  normal  constituent  of  linseed,  can  be  demon- 
strated. Or  if  a  cake  is  made  from  very  dirty  seed,  or  is  mixed 
with  ground  plaster  of  Paris,  which  I  might  have  mentioned  in 
the  list  of  adulterating  materials,  for  I  found  ground  plaster  of 
Paris  on  several  occasions  in  oil-cakes,  the  analysis  of  the 
adulterated  cake  will  show  an  unusually  high  percentage  of  sand, 
or  the  presence  of  sulphate  of  lime  (plaster  of  Paris)  or  other 
earthy  or  mineral  matter  that  may  be  present  in  much  larger 
quantities  in  the  adulterating  materials  used  in  the  manufacture 
of  the  cake  than  in  genuine  linseed-cake.  Linseed-cakes  which 
are  adulterated  with  bran  or  pollard,  or  with  rice-meal  are  gene- 
nillj  poor  in  oil  and  albuminous  compounds.  This  is  seen  in 
the  following  analysis  of  cakes,  all  adulterated  with  bran,  pollard, 
and  similar  starchy  mill  refuse. 

Table  XII. — Composition  of  Linseed-Cakes  adulterated  with  Bran, 
PoLLABD,  and  Rice-Meal. 


Vo.1. 

No.  2. 

No.  3. 

No.  4. 

Moistore        

oa       

*AIbiuniDoa8    compounds    (flesh-forming  1 
attten     J 

Sttreh,  mucilage,  and  digestible  fibre 

^oody  fibre  (cellulose)      

tfeeral  matter  (ash)        

13-32 
9-26 

21-94 

38-46 

10-96 

6-06 

9-92 
9-88 

23-25 

35-46 
13-73 

7-76 

13-52 
9-02 

23-64 

33-87 

12-08 

7-87 

12-12 
8-27 

25-87 

31-37 

12-92 

9«45 

•  CaataiBlDg  nitrogni 

*  Gonbdntais  utid 

100-00 

100-00 

100-00 

100*00 

3-61 

2f45 

3*96 
3-43 

4-14 
3-37 
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The  cakes  No.  1  and  No  2  were  adulterated  with  bran  an^ 
pollard,  and  Nos.  3  and  4  with  rice-meal.  All  were  poor  in  oil 
and  in  albuminous  compounds. 

The  husk  of  rice  contains  much  silica,  and  hence  linseed-cake 
largely  adulterated  with  rice-shudes  or  inferior  rice-meal,  oo 
burning  in  a  platina-dish,  produces  an  ash  which  contains  much 
silica.  Cakes  adulterated  with  cotton-cake,  earth-nut -cake^ 
hemp- cake,  and  other  cakes  made  from  seeds  with  a  hard  husk, 
contain  more  than  an  average  proportion  of  woodj  fibre.  In 
illustration  of  this  I  have  selected  from  a  large  number  of 
analyses  of  adulterated  cakes  the  following : — 


Table  XIIT. — Composition  of  Linsebd-Cakes  adulterated  with  Cotton  and 
Earth-nut  Cake,  Hemp-Cake,  and  Olive-Cake. 


No.l. 

No.  2. 

No.  3. 

Wo.  4. 

Moisture       

oa         

*  Albominous  compounds   (flesh-forming) 
matters / 

Mucilage,  sugar,  and  digestible  fibre 

Woody  fibre  (cellulose)      

t  Ikfineral  matter  (ash)       

11-54 
10-H 

22-56 

29-78 

20-70 

5-23 

10-18 
7-61 

24-68 

31-21 

19-88 

6-44 

9-45 
13-39 

28-56 

22-85 

20-30 

5-45 

10-76 

8-6a 

19-69 

33-91f 

18-84 

8-12 

100-00  1  100-00  1  100-00  1  lOO-OO 

*  Gontalnlng  nitrogen 

^  Containing  sand 

3*61      1       3*95 
•85             i*fifl 

4-67 
1-48 

315 
3'24 

The  cake  marked  No.  1  was  largely  adulterated  with  cotton-cake 
and  earth-nut-cake.  No.  2  was  much  adulterated  with  hemp- 
seed-cake  and  some  cotton-cake.  No.  3  was  much  adulterated 
with  earth-nut- cake,  bran,  rice-meal,  and  a  little  cotton-cake. 
This  cake  was  sold  as  best  English  linseed-cake,  and  the 
gentleman  who  sent  it  to  me  for  analysis  wrote  as  follows : — **  1 
have  reason  to  believe  the  cake  contains  some  ingredient  highly 
injurious  to  stock,  as  I  have  within  the  last  five  weeks  lost 
thirty  lambs  which  have  been  fed  on  it."  The  condition  of  the 
cake  was  not  good,  and  it  is  more  likely  that  it  did  injury  to 
the  lambs  by  reason  of  its  bad  condition,  than  on  account  of  any 
positively  poisonous  ingredient  which  it  may  have  contained  and 
which  I  failed  to  detect 

No.  4  was  a  mixed  linseed-cake,  composed  of  linseed,  carob- 
bean-meal,  cotton-cake,  and  olive-cake. 

Not  long  ago  I  received  for  examination  a  sample  of  cake, 
which  was  sold  at  a  fair  price  as  genuine  linseed-cake,  and  which 
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I  WIS  informed  had  killed  several  beasts,  and  done  serious  in* 

jniy  to  others.     This  cake   on   analysis  yielded  the  following 
malts: — 

Moisture 10-42 

Oa 8-92 

*  Albominous  compounds  (flesh-fomuDg  mattei-s)  ..  17*25 

Starch,  mucilage,  and  digestible  fibre 37*95        , 

Woody  fibre  (cellulose)          17*70 

.   t  Mineral  matter  (asb)       7*76 

100*00 

♦  Containing  nitrogen 2*76 

t  Containing  sand         2*85 

It  will  be  seen  that  this  cake  was  deficient  in  oil,  very  poor  in 
albominoQS  compounds,  and  richer  in  woody  fibre  than  genuine 
iinseed-cake.  On  further  examination  I  found  that  it  did  not 
beoome  gelatinous  at  ail  on  digestion  with  distilled  water,  that 
it  hardly  contained  any  linseed,  and  was  almost  entirely  com* 
poied  of  a  host  of  weed-seeds  like  the  seeds  which  I  enumerated 
in  a  former  page,  when  speaking  of  the  nature  of  the  seeds 
vliich  constitute  the  screenings  or  siftings  from  linseed.  In 
point  of  fact  this  cake  was  hardly  better  than  the  siftings-cake 
of  which  I  have  already  given  an  analysis,  and  to  which  I 
vouid  refer  the  reader  for  a  comparison  with  the  preceding 
uialytical  results. 

We  have  here  a  practical  illustration  of  the  injurious  proper- 
ties of  linseed-siftings,  and  the  danger  which  the  purchaser  of 
dbetp  cakes  (made  from  very  foul  linseed)  runs  of  doing  injury  to 
Ut  stock  when  he  feeds  them  upon  such  cake. 

Generally  speaking,  inferior  or  adulterated  linseed-cakes  do  not 
become  very  gelatinous  when  mixed  with  water,  and  not  unfre- 
Qvently  have  an  acid  taste,  and  are  destitute  of  the  peculiar  nice 
flsToor  which  distinguishes  pure  linseed-cake. 

Many  farmers  like  cakes  in  which  they  can  clearly  recognise 
Pigments  of  linseed ;  and  they  regard  it  as  a  proof  of  good  quality 
^s  cake  presents  to  the  eye  some  apparently  uncrushed  linseeds. 
It  is  not  safe,  however,  to  rely  upon  the  visible  presence  of 
vbole  linseeds  as  a  test  of  the  good  quality  of  a  cake,  for  in 
^puently  some  of  the  worst  samples  a  good  many  whole  un- 
cnished  linseeds  are  frequently  visible.  Oil-cake  makers,  aware 
of  the  habit  of  many  farmers  to  look  out  for  whole  linseeds  in 
^^,  simply  add  a  proportion  of  whole  linseed  to  the  mixture 
^  cheap  feeing  materials  which  they  intend  to  convert  into 
''oseed-cake,  and  by  this  means  give  it  a  character  which  some 
'"ifird  as  an  indication  of  genuineness. 
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IV.  Remarks  ok  the  Causes  which  render  Feeding-Cakes 

EITHER  DECIDEDLY  POISONOUS,  OR  MORE  OR  LESS  InJUBK)UB 

TO  THE  Health  of  Animals. 

Decidedly  poisonous  substances,  as  a  rule,  do  not  often  occur 
in  linseed-cake,  and  it  is  rather  by  accident  or  carelessness  than 
by  design  that  cakes  become  contaminated  with  poisonous  ingre- 
dients. Besides  curcas  and  castor-oil-beans,  I  have  not  found  in 
linseed-cake  any  other  decidedly  injurious  ingredient ;  in  rape- 
cake,  however,  I  may  mention  that  black  or  wild  mustard  fre- 
quently occurs  in  so  large  a  proportion  as  to  render  it  quite  unfit 
for  feeding  purposes. 

As  far  as  I  know,  castor-oil-beans  are  not  crushed  in  England, 
which  circumstance  accounts  for  the  fact  that  I  have  never  found 
castor-beans  in  English  linseed-cake.  Castor-oil  is  principally 
produced  in  Indii^  and  to  some  extent  also  at  Marseilles,  and  I 
have  found  castor-cake  both  in  Bombay  and  Marseilles  linseed- 
cake.  In  mills  where  both  linseed  and  castor-oil  beans  are  * 
crushed,  it  occasionally  happens  that  through  the  carelessness  of 
the  workmen,  the  stores  of  linseed  in  part  get  mixed  up  with 
some  castor-oil-beans.  In  consequence  of  the  partial  admixture 
of  the  linseed  with  castor-oil-beans,  the  cake  from  the  mixed 
seed  is  rendered  more  or  less  injurious,  whilst  the  bulk  made 
from  linseed  free  from  castor-oil-beans  is  perfectly  wholesome. 
Under  these  circumstances  the  cakes  shipped  to  England,  pro- 
bably in  nine  cases  out  of  ten  turn  out  to  be  wholesome,  whilst, 
it  may  be,  the  tenth  parcel  from  the  same  shipment  is  more  or 
less  contaminated  with  castor -bean -cake.  The  farmer  who, 
unfortunately,  is  supplied  with  such  a  mixed  lot,  experiencing 
injury  to  his  stock,  then  claims  compensation  for  the  damage 
done  by  the  use  of  the  cake,  which  he  bought  as  genuine  linseed- 
caka  In  resisting  the  claims,  the  dealer  who  supplied  the  cake 
finds  no  di£5culty  in  pointing  out  a  number  of  customers  who 
express  themselves  to  be  perfectly  satisfied  with  the  quality  of 
the  cake,  which  he  can  prove  to  have  been  delivered  to  them 
from  the  same  cargo  from  which  the  cake  alleged  to  be  poi- 
sonous was  sold.  In  this  way  disputes  originate,  which  finally 
are  brought  into  Court ;  trustworthy  evidence  is  given  by  the 
plaintiff's  witnesses,  in  proof  of  the  poisonous  chsmcter  of  the 
cake,  and  equally  reliable  witnesses  on  the  defendant's  part 
declare  the  same  cake  to  have  proved  in  practice  perfectly 
wholesome  and  of  excellent  quality ;  and  the  bewildered  jury  find 
no  little  di£5culty  in  agreeing  upon  a  verdict  However,  if  the 
plaintiff  would  take  the  precaution  to  send  the  suspected  cake  to 
an  analytical  chemist  or  microscopist,  well  experienced  in  cake 
examinations,  convincing   evidence   would   be   forthcoming   in 
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i  the  linseed-cake  is  really  contaminated  with  castor-oil-beans, 
for  the  characteristic  seed-shells  of  the  heans  can  be  detached 
without  much  trouble  from  the  cake,  and  exhibited  in  Court 

In  connection  with  oil-cake  trials,  in  which  the  question  has 
to  be  decided  whether  a  cake  is  poisonous  or  unwholesome 
(trials  in  which  I  have  been  repeatedly  engaged  professionally), 
1  may  mention  that  not  long  ago  four  samples  of  linseed- 
cake  were  sent  to  me  for  examination  by  a  dealer,  who  in- 
formed me  he  had  good  reason  for  supposing  that  some  of  the 
parcels  represented  by  the  samples  were  made  up  of  sound,  and 
others  from  the  same  cargo,  of  poisonous,  linseed-cake.  The 
sapposition  of  the  cake-merchant  turned  out  to  be  correct,  for 
in  two  of  the  samples  I  found  the  shells  of  castor-oil-beans,  and 
in  die  two  remaining  cakes  I  could  not  detect  a  trace  of  castor- 
cake,  or  of  any  other  deleterious  substance. 

As  already  stated,  linseed  and  other  feeding  cakes  have  fre- 
quently been  sent  to  me  on  account  of  the  mischief  which  they  were 
alleged  to  have  done  to  cattle  and  sheep.  I  nevertheless  could 
not  detect  any  decidedly  poisonous  ingredient  in  the  cakes.  A 
review  of  the  different  cases  which  have  from  time  to  time 
been  brought  under  my  notice  has  forced  upon  my  mind  the 
conviction  that  certain  cakes  are  injurious  to  the  health  of 
animals,  although  they  do  not  contain  any  positively  poisonous 
naterial  which  is  amenable  to  chemical  tests.  As  this  is  a  sub- 
ject of  considerable  interest  to  the  breeder  and  fattener  of  stock, 
I  may  be  allowed  to  give  expression  to  my  views  on  the  matter 
at  some  length. 

I  observe,  therefore,  in  the  first  place,  that  mouldy  and  heated 
feeding'^»kes  have  frequently  proved  in  practice  to  be  more  or 
IcM  injurious  to  animals  fed  upon  them  in  any  considerable 
quantity.-  The  instances  in  which  very  mouldy  feeding-cakes 
nave  injured  or  killed  cattle  are  too  numerous  to  leave  any 
inom  for  doubt  about  the  injurious  properties  of  damaged  mouldy 
linieed  or  other  feeding-cakes.  Indeed,  all  articles  of  food  in  a 
B^ldy  condition  are  more  or  less  unwholesome.  Damaged,  fusty, 
«  mooldy  oats  or  wheat,  mouldy  flour  and  bread,  in  many  cases, 
nave  done  serious  injury  to  men  and  animals  fed  upon  them.  A 
*Mung  instance  of  poisoning  with  mouldy  oats  is  recorded  in 
^  'Veterinarian'  for  1862.  Professor  Vamell's  account  of  the 
IWicuIars  relating  to  the  death  of  several  horses  from  partaking 
^aome  deleterious  oats  brought  under  his  notice  by  Mr.  Mitchell, 
M.R.C.V,S.,  Leeds,  and  the  experiments  which  the  Professor 
^bsequently  made  with  some  of  the  deleterious  oats,  are  full  of 
interest  and  worthy  of  careful  perusal.  But  as  the  ^  Veterinarian ' 
iBtj  not  be  accessible  to  many,  I  take  the  liberty  of  quoting 
from  that  journal  some  of  the  particulars  with  which,  as  it 
appears  to  me,  all  stock-farmers  should  be  acquainted. 
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^'  A  gentleman  in  the  neighbourhood  of  Leeds  lost  six  horses 
in  a  very  sudden  manner.  The  veterinary  surgeons  engaged, 
viz.,  Messrs.  John  Mitchell,  Dray,  and  Cuthbert  were  unanimous 
in  their  opinion  that  poison,  in  some  form  or  other,  was  the 
cause  of  death,  notwithstanding  that  no  poison  could  be  traced 
by  the  chemist  who  examined  the  contents  of  their  stomachs  and 
intestines.  The  oats,  beans,  &c.,  upon  which  the  horses  were 
fed,  on  analysis  likewise  proved  to  be  free  from  poison. 

However,  three  feeds  of  the  suspected  oats,  given  to  a  horse 
obtained  for  experiments,  were  found  sufficient  to  produce  death. 

Mr.  Mitchell,  in  speaking  of  the  oats,  writes  to  Professor 
Varnell: — "The  oats,  which  were  foreign  ones,  consisted  ori- 
ginally of  12  quarters,  of  which  about  5  quarters  now  remained ; 
and  with  the  exception  of  having  a  fusty  smell,  they  presented 
nothing  remarkable,  nor  did  the  bean-meal  or  bran,  both  of 
which  had  been  purchased  from  a  respectable  dealer,  and  were 
unexceptionable  in  quality." 

Some  of  the  oats  were  sent  by  Mr.  Mitchell  to  Professor  Var- 
nell, of  the  Royal  Veterinary  College,  London,  who  tried  the 
following  experiments : — 

On  the  10th  Sept.,  1861,  a  brown  mare  was  procured  by  the 
college  for  the  purpose  of  being  fed  upon  the  suspected  oats. 
She  was  old,  but  apparently  in  a  healthy  condition.  On  the 
first  day  she  had  only  one  feed  of  the  oats  given  her ;  on  the 
11th  she  had  four  feeds,  and  the  same  quantity  on  the  12th. 
On  the  13th  she  had  only  three  feeds,  for  during  the  afternoon 
of  this  day  she  was  observed  to  have  a  staggering  gait,  and  at 
six  in  the  evening  she  fell  and  was  unable  to  get  up  again. 
Her  hind  feet  were  nearly  paralysed.  Sensation  was  so  be- 
numbed, that  she  scarcely  responded  to  the  prick  of  a  pin.  The 
visible  mucous  membranes  were  pale,  the  pupils  dilated^  breathing 
increased,  apparently  chiefly  from  the  position  in  which  she 
laid.  The  pulse  numbered  about  fifty,  and  was  very  feeble,  and 
her  tongue  protruded  from  her  mouth.  She  did  not  appear  to 
suffer  much  pain.  She  lingered  on  until  the  15tb,  when  sue  died. 

The  oats,  which  had  been  examined  before  by  two  competent 
chemists,  residing  in  Leeds,  were  likewise  analysed  by  Professor 
Tuson,  Lecturer  on  Chemistry  in  the  Royal  Veterinary  College, 
London,  who  also  was  unable  to  detect  in  them  either  any 
mineral  or  vegetable  poison.  They  were  damp,  dark  in  colour, 
and  had  a  very  musty  smell.  Being  more  closely  examined  by 
Professor  Varnell,  it  was  found  that  many  were  matted  together 
into  lumps  by  a  thready  cobweb-like  kind  of  material.  The 
majority  of  them  were  covered  with  a  smutty  substance,  and  the 
interior  of  a  considerable  number  was  decayed,  so  that  instead  of 
the  natural  white  flour  of  the  oats,  this  was  filled  with  grannlar 
matter,  which  had  a  black  ish-^ey  hue,  and  which  in  many  instances 
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projected  some  distance  above  the  surface  of  the  oat.  Under  the 
■kroscope  the  thready  material  was  found  to  consist  of  elongated 
cdls,  and  the  surface  of  the  oats  was  covered  more  or  less  with 
well-defined  bodies,  which  were  also  observed,  but  in  few 
numbers,  to  be  connected  with  the  thready  material ;  the  dark 
l^rey  matter  found  in  the  interior  of  the  oat  was  granular,  the 
granules  being  supported  by  a  reticular-like  substance. 

The  investigation  was  further  carried  out  by  Professor  Tuson, 
wlio  has  placed  his  report  at  my  disposal,  and  I  have  not  only  to 
thank  him  for  it,  but  also  the  Editors  of  the  ^  Veterinarian '  for 

*  ^^g.  36. — Comparative  Bepresentatuma  of  healthy  and  movldy  Oats, 


libenlly  lending  me  the  blocks  to  reproduce  in  the  Society's 
Jonnitl  the  beautiful  microscopic  objects,  a  description  of  which 
'  «m  permitted  to  give  in  Professor  Tuson*s  own  words. 

General  Characters  of  the  Oats. 

When  examined  by  the  naked  eye  they  were  found  to  be 
wsted  more  or  less  completely  by  a  greyish  pulverulent  matter, 
^ch  could  be  easily  detached,  and  by  minute  specks,  having  a 
^h  colour,  and  sometimes  a  silvery-white  appearance. 

By  referring  to  B,  Fig.  36,  one  can  observe  the  appearance 
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presented  by  many  of  the  oats.  On  the  left  side  of  this  drawing 
is  represented  the  greyish  deposit  in  great  quantity.  It  there 
appears  to  be  convoluted  or  folded.  On  making  longitudinal 
sections  of  some  of  these  oats,  the  white  farinaceous  matter  con- 
tained in  oats  of  good  quality  was  sometimes  partially,  and 
sometimes  completely,  replaced  by  a  dark-coloured,  hard^  homy 
mass.  C,  Fig.  36,  represents  a  vertical  section  of  an  oat  of  this 
description,  in  which  the  horn-like  body  has  been  partially 
developed.  A,  Fig.  36,  is  a  section  of  a  healthy  oat,  and  is  placed 
by  the  side  of  C  for  the  sake  of  comparison. 

Fig,  37. — Appearance  of  the  Pulvendent  Deposit  on  the  Skin  of  the  Oais 
under  a  quarter-inch  object-glass. 
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Microscopic  Examination  of  the  Grey  Pulverulent  Deposit  and  of 
the  Homy  Mass. 

When  microscopically  examined  by  a  quarter-inch  object- 
glass,  the  grey  pulverulent  deposit  upon  the  exterior  of  the  oats, 
as  well  as  the  horny  mass  contained  in  them,  presented  the 
appearance  indicated  in  Fig.  37. 

These  small  circular  bodies  are  the  spores  or  germs  of  minute 
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fangL  By  instituting  a  more  rigid  searcli,  the  objects  shown  in 
Fig.  38  were  discovered.  Tbey  appear  to  consist  of  long  tubes 
terminating  in  a  congeries  of  minute  globular  bodies.  These 
are  the  mycelium  or  roots  of  fungi  belonging  to  the  Mucor  or 
oommoii  mould  class. 


Microscopic  Examination  of  the  surface  of  an  entire  Oat 

For  this  purpose  it  was  found  desirable  to  employ  reflected 
light,  and  to  use  an  object-glass  having  a  half-inch  focal  power. 
A,  Fig.   38)  represents  the  surface   of  an  oat  upon  which  is 

Fig.  38. — Myedium  of  Fungus  {AvpergUlum)  growing  on  mouldy  Oats. 


itaiidingy  and  apparently  out  of  which  is  growing,  a  fully- 
developed  fungus  of  the  most  beautiful  description.  The  head 
^  this  little  fungus  evidently  resembles  that  of  t^jie  common 
Atoshroom  in  its  general  appearance.  It  belongs  to  a  species  of 
Aipeigillum.  In  the  other  parts  of  the  same  drawing  we  may 
*wily  detect  some  of  the  spores  depicted  in  Fig.  37,  the 
mycelium,  or  roots,  shown  in  Fig.  38,  and  a  number  of  the 
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mushroom-like  fungi  (aspergilli)  referred  to  in  the   preceding 
paragraph. 

Professor  Tuson  sums  up  the  results  of  his  examination  as 
follows : — 

1st  No  mineral  poison  was  discovered  in  the  oats  by  chemical 
analysis. 

2nd.  The  oats  were  extensively  contaminated  by  a  mould-like 
fungus. 

8rd.  It  is  known,  on  good  authority,  that  many  mould-like 
fungi  are  poisonous  to  animals. 

4th.  The  infected  oats  were  given  by  Professor  Vamell  and 
others  to  several  horses,  and  the  animals  subsequently  died. 

He  infers  from  the  facts  referred  to  in  his  report,  that  in  all 
probability  the  infected  oats  were  the  cause  of  the  death  of  the 
horses. 

On  showing  the  drawings  of  the  fungi  to  Mr.  Jabez  Hogg, 
whose  intimate  acquaintance  with  microscopic  fungi  is 'well 
known,  that  gentleman  at  once  identified  the  fungi,  portrayed  in 
Fig.  88,  as  a  variety  of  Aspergillum, 

Mr.  Hogg  further  stated  he  had  no  hesitation  in  saying  that 
the  horses  were  killed  by  the  fungus  attacking  the  oats ;.  for  he 
knew  of  many  instances  in  which  sickness  and  death  had  been 
occasioned  in  various  animals  by  the  very  same  species. 

In  support  of  his  conclusions,  Professor  Tuson  quotes  a  passage 
from  the  Rev.  M.  J.  Berkeley's  *  Outlines  of  British  Fungology,* 
in  which  the  author  says  *  *^  It  is  observable  that  the  same  bad 
effects  are  sometimes  produced  by  mouldy  (fungus-containing) 
provisions  which  are  produced  by  ergot  in  bread."  And  also 
extracts  from  a  lecture  by  the  Rev.  Edwin  Sidney,  at  the 
Annual  Meeting  of  the  Royal  Agricultural  Society,  held  at 
Norwich,  July  18th,  1849.  The  lecturer  describes  a  fongus 
called  Ustilago  hypodytes  as  ^'a  species  of  penicillium  which 
attacks  grasses  or  hay,  and  appears  to  be  quite  poisonous.  The 
structure,  in  a  very  young  stage,  is  thread-like ;  but  all  traces  of 
mycelium  (spawn)  soon  disappear,  and  nothing  remains  bat  a 
mass  of  minute  spores.  In  addition  to  the  ruin  of  the  grass,  this 
fungus  is  most  pernicious.     According  to  Leveille,  the  immense 

Quantity  of  black  dust  resulting  from  it  in  the  hay-fields  of 
ranee,  produces  disastrous  consequences  on  the  haymakers, 
such  as  violent  pains  and  swellings  in  the  head  and  face,  with 
great  irritation  over  the  entire  system." 

Mr.  Sidney  further  states  that  penicilliUm,  the  mould  on  hay, 
^^  is  found  on  bread,  also  in  the  inside  of  casks ;  and  that  there 
is  reason  to  believe  its  spores  to  be  poisonous,  for  two  coopers 
who  entered  a  great  tun,  covered  with  this  mould,  to  clean  it, 
iphaled  them,  and  were  seized  with  violent  pains  in  the  head. 
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liddiness,  and   vomiting,  which  only  yielded  to  severe  medical 
treatment." 

The  preceding  observations  of  Professor  Tuson  are  highly 

interesting,  for    they  throw   much   light  on   the   injury  which 

BMmldy    or   stale    oilcakes   have   frequently    been   observed   to 

prodoce.     Adulterated  or  mixed  linseed-cakes,  in  particular,  are 

tpi  to  cause  injury  to  animals,  and  if  we  remember  for  a  moment 

what  materials  are  often  employed   by   the    makers   of  cheap 

adulterated  linseed-cakes,  or  compound   feeding-cakes,  we  can  ' 

only  feel  surprised  that  complaints  respecting  injury  done  to 

stock  fed  upon  them  are  not  more  numerous.     Still,  complaints 

of  that  kind  are  constantly  brought  under  my  notice,  and  I  am 

coorinced  that  many   apparently    unaccountable   losses   which 

slock-farmers  experience  are  traceable  to  the  bad  condition  of  the 

cakes  on  which  the  animals  have  been  fed. 

Reference  has  already  been  made  to  the  death  of  several 
animals  fed  upon  cake,  which,  on  examination,  was  found  com- 
posed mainly  of  the  siftings  or  screenings  from  linseed.  As  a 
kritsr  illustration  of  the  danger  of  feeding  animals  on  *  mixed 
sefnae  feeding  materials,  I  may  quote  the  case  of  a  gentleman 
who  lost  fourteen  sheep,  three  horses,  and  a  pony  by  feeding 
them  on  food  which  he  bought  as  cattle-food. 

On  receipt  of  a  sample  of  the  food  which  had  done  all  this 
nischief  1  submitted  it  to  a  careful  examination,  naturally  sus- 
pecting some  mineral  or  vegetable  poisonous  material  to  have 
become  accidentally  mixed  up  with  otherwise  good  feeding  sub- 
itanoes.  However,  I  failed  to  detect  in  it  any  mineral  poison, 
nor  could  I  recognise  in  it  any  organic  substance  which  is 
luiown  to  possess  poisonous  properties.  I  found  it  to  be  a 
mixture,  in  which  the  following  ingredients  were  readily  dis- 
tinguished:— 

Irish  moss,  cotton  seeds,  and  bits  of  cotton  seed-cake;  frag- 
ments of  locust-beans,  earth-nut-cake,  and  broken  earth-nuts; 
hits  of  linseed-cake,  linseed,  vetches,  Indian  corn,  beans,  lentils, 
Oiri-grains,  barley,  hemp-seed,  wheat,  oats,  niger-seed,  peas, 
mpe«eed,  white  and  black  mustard,  rye,  clover,  grass-seeds, 
bian,  and  a  good  deal  of  dirty-looking  meal  or  dust. 

A  good  many  of  the  bits  of  cake  in  this  heterogeneous  mixed 
CM)d  were  covered  with  mould,  as  were  also  many  of  the  grains 
^  broken  wheat,  oats,  and  barley ;  and  I  have  no  doubt  that  the 
'tut  was  full  of  the  spores  (germs)  of  fungi,  which  in  all  pro- 
baUlity  caused  the  death  of  the  animals. 

This  cattle-food  consisted   chiefly   of  the   accumulations   of 
broken  cake,  and  the  sweepings  of  a  general  grain  or  seed  ware- 
bonse,  and  was  readily  recognised  as  such. 
Similar  mixtures  of  all  kinds  of  feeding  matters  are  freely  used 
VOU  IX. — 8.  s.  E 
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by  makers  of  adulterated  linseed-cakes,  or  compound  feeding- 
cakes,  and  are  a  fertile  source  of  the  injury  which  such  cakes 
are  liable  to  produce  when  given  to  sheep  or  cattle  in  any  con- 
siderable quantity. 

It  is  difficult  at  all  times,  and  in  most  cases  next  to  impos- 
sible, to  ascertain  positively  whether  in  the  manufacture  of  cheap 
compound-cakes  or  inferior  adulterated  linseed-cakes,  materials 
have  been  used  which  in  a  separate  form  were  unsaleable, because 
their  condition  was  such  as  to  render  them  unfit  for  feeding  pur- 
poses. It  is  easy  enough  to  recognise  an  oilcake  covered  with 
mould,  and  possessing  a  rancid  and  sour  taste  and  fusty  smell, 
as  a  material  which  cannot  be  given  with  impunity  to  cattle ;  but 
when  the  same  cake  has  been  superficially  scrubbed  with  a  hard 
brush,  stove-dried,  ground  fine,  and  mixed  with  some  good  lin- 
seed and  pressed  afresh  into  cake,  the  bad  and  injurious  pro- 
perties of  the  spoiled  food,  which  forms  a  part  of  the  compound 
cake,  may  become  disguised  by  the  process  of  manufacture  to  an 
extent  which  renders  it  impossible  to  determine  by  any  known 
chemical  test  whether  the  compound  or  adulterated  linseed-cake 
will  be  wholesome,  or  prejudicial  to  the  health  of  the  animals 
that  are  fed  upon  it  An  analogous  example  of  the  difficulty  of 
recognising  by  analysis,  or  by  the  most  careful  inspection  or 
microscopic  examination,  the  poisonous  characters  of  a  compound 
article  of  food,  is  presented  to  us  in  sausages,  made  partly  from 
diseased  and  unwholesome  meat.  In  a  separate  form  such  meat 
presents  to  the  eye  and  touch  such  an  unmistakeably  baid  con- 
dition, that  the  meat-market  inspector  feels  no  hesitation  in 
condemning  it  at  once  as  unfit  for  human  food ;  but  if  it  should 
happen,  as  it  does  sometimes,  that  diseased  and  unwholesome 
meat  finds  its  way  into  the  hands  of  the  unscrupulous  pork- 
butcher  and  sausage-maker,  and  is  by  him  boiled,  minced  fine, 
mixed  with  bread-crumbs  and  some  good  minced  pork,  salt, 
spices,  &c.,  and  made  into  sausages,  nobody  can  say  a  priori, 
nor  ascertain  by  chemical  analysis,  whether  the  sausages  are 
likely  to  prove  wholesome  or  poisonous  to  those  who  partake  of 
them ;  and  it  is  only  by  the  effects  which  such  food  produces  on 
the  system  that  its  true  character  becomes  apparent  Nor  is  it 
always  possible,  by  the  effects  which  suspected  articles  of  food 
produce,  to  discern  distinctly  their  dangerous  or  injurious  pro- 
perties, for  the  constitution  of  individual  animals  varies  greatly, 
and  with  it  their  power  to  resist  the  evil  effects  which  damaged 
and  mouldy  feeding  materials  produce  on  less  vigorous  con- 
stitutions. Hence  the  same  food,  which  apparently  does  no 
harm  to  some  animals,  seriously  affects  the  health  of  others, 
and  may  become  rank  poison  to  individual  heads  of  the  same 
herd. 
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There  is  one  species  of  cake  which  is  rarely  seen  bj  farmers,  for 
it  is  seldom  oflEered  for  sale  in  the  open  market ;  nevertheless  it  is 
consumed  in  large  quantities  in  the  shape  of  linseed-cake.  I 
allade  to  earth-nut-cake.  Frequently  earth-nut-cake  is  so  rancid, 
stale,  or  mouldy,  that  it  is  only  fit  for  manuring  purposes ;  and  yet 
we  never  hear  of  earth-nut-cake  having  been  offered  for  sale  as  a. 
manuring  cake.  But  its  frequent  occurrence  in  linseed-cake, 
reported  to  have  done  mischief  to  stock,  renders  it  more  than 
probable  that  at  any  rate  the  bulk  of  the  damaged  earth-nut-cake 
finds  its  way  into  die  mills  of  oilcake  crushers  who  sell  mixed 
or  adulterated  linseed-cakes. 

Dozens  of  oilcakes  have  been  sent  to  me  for  examination,  on 
accoont  of  the  prejudicial  effects  which  they  were  alleged  to 
bare  produced  on  sheep  and  cattle  fed  upon  them,  and  in  no 
instance  have  I  been  able  to  detect  any  positively  poisonous 
sobstance  in  them,  though  I  have  often  found  earth-nut-cake. 
Althoogh  I  am  not  prepared  to  say  positively  that  these  adulterated 
oil-cakes '  were  unfit  for  feeding  purposes,  the  frequency  of  the 
occorience  of  earth-nut-cake  in  suspected  oilcakes,  coupled  with 
die  well-authenticated  fact  that  rancid  or  damaged  earth-nut-cake 
is  largely  used  for  adulterating  linseed-cakes,  and  is  prejudicial 
to  stock,  inclines  me  to  believe  that  the  cause  of  the  injurious 
|iroperties  of  adulterated  linseed-cakes  is  referable  in  many 
instences  to  the  rancid  and  bad  condition  of  the  earth-nut-cake 
tted  in  their  manufacture. 

In  conclusion,  I  hope  that  all  sections  of  the  agricultural 
community  will  resist,  by  all  means  in  their  power,  the  use  of 
t  trade-custom  which  regards  the  designation  ^Minseed-cake"  as 
t  generic  term  to  be  applied  to  all  manner  of  feeding  cakes,  pro- 
^^ded  they  contain  some  linseed,  no  matter  however  little  it  may 
^  and  which  indicates  the  distinction  between  the  different 
qualities  by  the  graduated  trade-marks  of  various  makers. 

LAoraiary^  11,  Saliibury  Square,  Fleet  Street,  EXJ.^ 
August,  1872. 


'^'-^Beport  of  the  Judges  on  the  Trials  of  Portable  Steam^Engines 
at  Cardiff.  By  F.  J.  Bramwell,  C.E.,  .and  W.  Menelaus, 
C.E.  JVith  an  Appendix  on  the  Composition  and  Calorific 
Poioer  of  'Llatkgennech  Coal. 

Thi  Judges,  in  their  Report  on  this  class  of  engines,  and 
on  die  fixed  engines,  tried  at  the  Bury  Show  in  1867 ;  in  their 
Report  on  the  semi-portable,  and  on  the  fixed  engines  tried  at 
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Oxford  in  1870  ;  and  lastly,  in  their  Report  on  the  traction  en- 
gines tried  at  Wolverhampton  in  1871,  have  had  to  comment 
on  the  attempt,  or  on  the  absence  of  an  attempt,  by  the  Society, 
to  settle  that  most  difficult  question,  What  shall  be  deemed  a 
"horse-power  " — not  the  theoretical  horse-power,  but  the  commer- 
cial horse-power.  The  theoretical  horse-power,  as  all  engineers 
and  all  readers  of  the  *  Journal '  of  the  Society  know,  is  33,000 
lbs.  raised  1  foot  high  in  a  minute,  or  the  equivalent  of  this, 
i.  e.  such  a  number  of  pound»  as  will  give,  when  multiplied  by  the 
feet  moved  through,  the  sum  of  33,000  as  the  result.  It  is  not  the 
settlement  of  this  horse-power,  then,  which  has  occupied  the  Society 
from  time  to  time,  but  the  settlement  of  how.  many  such  theo- 
retical horse-powers  an  engine  shall  be  capable  of  developing 
for  one  commercial  or  nominal  horse-power;  in  other  words, 
the  difficulty  is  to  determine,  what  size  of  engine  shall  be  given 
to  a  purchaser  for  a  nominal  horse-power.  Upon  this  question  of 
size  will  depend,  whether,  when  an  engine,  say  a  10-horse,  is  put 
to  work,  it  will  give  to  its  users  20,  30,  40,  or  even  50  theoretical 
horse-power  for  the  commercial  or  nominal  10-horse-power. 
With  respect  to  horse-power,  the  purchasing  public  behave 
towards  engine-makers  m,  we  were  about  to  say,  a  very  Jack 
Cade  sort  of  spirit ;  but  we  feel  that  this  would  be  unjust 
towards  Jack  Cade.  That  enlightened  representative  of  the  people 
merely  required  that  "seven  halfpenny  loaves  should  be  sold 
for  a  penny,  and  that  the  three-hooped  pot  should  have  ten 
hoops  "  (or  about  3^  to  1),  while  the  purchasing  public  will  not 
be  content  unless  the  8-horse  engine  will  work  up  to  SO-horse^ 
and  they  like  as  much  more  as  they  can  get. 

At  Bury,  the  Society  determined  that  engines  with  single 
cylinders  should  have  a  piston  area  of  10  circular  inches  for 
each  horse-power,  so  that  a  9 -inch  cylinder,  giving  81  circular 
inches  of  area,  was  taken  as  8^horse-power.  But  if  the 
engines  had  two  cylinders,  as  many  had  in  those  days,  then,  for 
some  never  explained  reason,  in  fact  for  an  inscrutable  reason 
(if  that  which  is  inscrutable  can  be  a  reason),  their  aggregate 
area,  in  circular  inches,  was  to  be  divided  by  9,  as  with  two 
cylinders  that  number  of  circular  inches  was  to  be  deemed  to  be 
sufficient  for  a  horse-power. 

At  Oxford,  the  Society  left  the  Exhibitor  to  give  any  measure 
he  pleased,  so  long  as  he  did  not  exceed  13*14  circular  inches 
in  piston  area,  per  horse-power,  for  the  4-horse  engines ;  and  13*22 
circular  inches  per  horse-power,  for  the  10-horse  engines. 

It  will  be  seen  that  these  Oxford  rules  were  about  from  30  to 
nearly  50  per  cent,  in  excess  of  the  Bury  rule ;  according  as  the 
10,  or  the  9,  circular  inches  there  prescribed,  be  used  as  the 
standard  of  comparison. 
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At  Wolverhampton,  tlie  Society  gave  up  the  task  altogether, 
and  left  each  Exhibitor  to  do  that  which  was  right  in  his  own 
eyes ;  the  result  was,  that  the  circular  inches  varied  from  10^  to 
i-^  per  horse-power. 

This  year,  however,  the  Society  thought  it  right  once  more  to 
lay  down  a  rule.     It  was  as  follows,  Condition  II.  :-^ 

"The  nominal  power  of  the  engines  entered  for  trial  will  be  taken  at  J  the 
indicated  power,  at  60  lbs.  pressure  in  the  boiler,  cutting  off  at  J-  the  stroke, 
and  the  periphery  of  the  fly-wheel  running  1884  feet  per  minute. 

This  rule  is  clearly  based  on  the  speed  of  strap  usual  for 
driving  threshing-machines,  and  it  will  be  seen  was  intended  to 
limit  the  purchaser's  views  to  just  about,  or  a  little  below,  the 
tnie  Jack  Cade  standard,  viz.,  to  a  demand  of  about  three  times 
the  nominal  power,  and  it  is  said  to  have  had  the  result  of  satis- 
fying everybody  interested.  This  being  so,  it  would  be  im- 
proper for  the  Judges  to  make  any  comment  upon  it.  They 
will  therefore  only  say  that  they  do  not  understand  how  a  rule, 
which,  while  specifying  fly-wheel  rim  speed,  ignores  the  length 
of  stroke  and  the  diameter  of  fly-wheel,  can  by  any  possibility  be 
practically  applied,  unless  there  be  an  uniformity  of  proportion 
among  the  makes  o(  portable  agricultural  engines  as  regards 
these  two  points.  In  effect,  this  seems  to  be  nearly  so,  and  thu$, 
the  speed  of  the  fly-wheel  rim  is  an  exponent  of  the  spoed 
of  the  piston.  Were  it  not,  this  curious  event  would  happen,  that 
if  a  maker  sent  two  engines  to  be  tried,  exactly  alike  in  all 
respects  except  in  the  diameters  of  the  fly-wheels,  the  engine 
wmch  had  the  smaller  fly-wheel  would  be  estimated  as  being 
of  proportionately  greater  power  than  the  engine  which  had 
the  larger  wheel :  so  that  a  maker,  by  halving  the  diameter  of 
lus  fly-wheel,  could  double  the  nominal  power  of  his  engine, 
hecaase  to  attain  the  same  rim-speed,  he  must  make  double  the 
number  of  revolutions  that  he  would  have  to  make  if  he  used 
the  larger  wheel,  and  thus  the  calculated  indicated  power  would 
he  doubled.  It  is  true  that  the  boiler  would  not,  in  all  proba- 
bility, supply  the  steam  for  the  double  speed,  but  then,  Condi- 
tion II.  does  not  say  that  it  shall,  but  merely  provides  a  basis  of 
calculation  for  the  power  of  the  engine,  on  the  assumption  that 
^e  steam  is  there. 

It  is  much  more  easy,  however,  to  criticize  than  to  suggest 
*  remedy.  One  of  the  writers  of  this  Report  has  the 
honour  to  be  a  Member  of  Council  of  two  engineering  societies, 
*o  which  the  Board  of  Trade,  some  months  since,  addressed 
letters,  asking  their  advice  as  to  what  could  be  done  to  define 
^commercial  horse-power.  One  of  these  societies  is  the  Institu- 
"on  of  Naval  Architects,  and,  as  their  action  in  the  matter  is 
^cr,  the  writer  is  at  liberty  to  state  what  took  place. 
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The  letter  of  the  Board  of  Trade  was  as  follows  : — 

Board  of  Trade,  Whitehall  Gardens,  22nd  March,  1872. 

Sir, — I  am  directed  by  the  Board  of  Trade  to  enclose  some  copies  of  a 
Memorandum  on  "  Horse-power  "  of  steam-engines. 

Representations  have  been  made  to  the  Board,  that  the  term  "  Nominal 
Horse-power  "  conveys  no  definite  meaning.  This  term  occurs  in  Section  5  of 
the  *  Merchant  Shipjung  Act,  1862,'  of  which  a  copy  is  enclosed. 

The  Board  of  Trade  will  be  glad  to  receive  any  observations  on  the  subject, 
with  which  the  Council  of  Naval  Architects  may  be  able  to  favour  them. 

If  some  understanding  can  be  come  to  on  the  point,  a  definition  of  the 
term  might  be  agreed  to,  which  will  be  accepted, .  not  only  by  the  manu- 
facturers and  users  of  engines,  but  by  the  Legislature,  in  the  event  of  the 
term  "  Nominal  Horse-power  "  being  retained  when  the  Statute  is  revised. 

I  I  am,  Sir,  your  obedient  servant, 

(Signed)        Thomas  Grat. 
The  Secretary,  Institution  of  Naval  Architects,  Adelphi. 

The  Council  of  the  Institution  appointed  a  Committee  to  con- 
sider the  question,  and,  finally,  after  two  months  spent  in  fruit- 
less discussion,  the  Council  met  to  consider  the  Report  of  that 
Committee. 

The  result  was  the  following  letter  to  the  Board  of  Trade  : — 

Institution  of  Naval  Architects, 
9,  Adelphi  Terrace,  London,  W.C.,  4th  June,  1872. 

Sib, — ^In  reply  to  your  letter  (M)  of  the  22nd  March,  in  which  you  ask 
for  certain  advice  with  respect  to  the  term  Nominal  Horse-power,  I  am  directed 
to  inform  you  that  the  subject  has  been  carefully  considered  by  a  Committee 
of  the  Council  of  this  Institution,  with  the  following  results : — 

The  Committee  were  unanimously  of  opinion  that  the  term  Nominal' Horse- 
power, as  at  present  ordinarily  used  for  commercial  purposes,  conveys  no 
definite  meaning. 

ITiey  wore  also  unanimous  in  considering  that  the  proposal  contained  in 
Mr.  MacFarlane  Gray's  pamphlet  could  not  be  recommended  for  adoption.  The 
majority  of  the  Committee  were  of  opinion  that  no  formulae  depending  upon 
the  dimensions  of  any  parts  of  the  engines,  boilers,  or  furnaces  could  be 
relied  upon  as  giving  a  satisfactory  measure  of  the  power  of  an  engine,  and 
that  even  if  the  varieties  of  engines  and  boilers  now  in  use  could  be  com- 
prised under  one  general  expression  for  the  power,  the  progress  of  invention 
would  soon  vitiate  any  such  expression,  or  formula. 

The  entire  abandonment  of  an  old  commercial  standard,  such  as  Nominal 
Horse-power,  however  inaccurate,  must  be  a  matter  of  considerable  inconve- 
nience, and  accordingly,  great  attention  was  given  by  the  Committee  to  the 
question  whether  that  standard  could  not  be  amended  and  retained.  Among 
the  many  plans  considered,  not  one  received  unanimous,  or  even  general, 
approval,  lliat  which  met  with  least  objection  was  that  the  Indicated  Horse- 
power, as  ascertained  on  a  trial  trip,  should  bo  taken  either  as  the  Nominal 
Horse-power,  or  as  a  basis  for  it,  being  divided  by  a  suitable  divisor. 

The  Committee  were  of  opinion  that,  for  the  purposes  of  the  Act,  if  any 
standard  at  all  of  horse-power  is  to  be  used  with  reference  to  the  Engineers,  it 
would  be  better  to  name  400  Indicated  Horse-power  in  place  of  100  Nominal 
Horse-power.  . 

The  Committee  were  also  of  opinion  that  all  engineers  of  coasting  and  sea* 
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going'  ships  should  he  required  to  pass  some  examinatioD,  and  the  Council 
think  it  desirable  that  this  opinion  should  be  communicated  to  the  Board  of 
Trade. 

I  have  the  honour  to  be,  Sir, 

Your  obedient  Servant, 

(Signed)        C.  W.  Mebrifield, 
The  Secretary,  The  Board  of  Trade,  Hon.  Sec. 

Whitehall  Gardens,  S.W. 

The  other  Society  has  not,  up  to  the  present  time,  come  to  a 
coDclosion  upon  the  matter. 

The  before  quoted  letter  of  the  Naval  Architects  to  the  Board 
of  Trade  is  abundant  proof,  if  proof  were  wanted,  that  the 
settling  of  what  shall  be  considered  a  Commercial  horse-power, 
is  among  the  most  difficult  problems  that  can  be  brought  before 
a  practical  body ;  at  least  it  appears  so  to  those  who  have 
tried  to  solve  it,  but  to  those  who  have  not,  it  seems  extremely 
simple. 

A  barrister  lately  said  to  the  same  writer  of  this  Report, 
"  You  surely  do  not  mean  to  tell  me  that  you  do  not  know  what 
a  horse-power  is,  you,  that  have  been  a  mechanical  engineer  all 
your  life  1 "  The  answer  given  was — "  Indeed,  I  do  not,  there 
is  a  difficulty  in  the  outset ;  what  sort  of  horse-power  do  you 
mean?" 

"  Why,  I  mean  a  horse-power." 

"  I  know  you  do,  but  there  are  five  kinds  of  horse-power." 

"  Five  kinds  !  impossible,  it  can't  be." 

"  But  there  are :  I  will  give  you  the  names  and  the  nature  of 
them." 

"  1st  The  real  horse-power,  the  power  of  a  horse,  estimated 
to  lift  22,000  lbs.  1  foot  high  per  minute. 

**  2nd.  That  which  in  James  Watt's  time  was  called  the 
Nominal  horse-power,  a  horse-power  of  33,000  lbs.  raised  1  foot 
high  per  minute,  which  power  he  gave  to  all  his  early  engines,  so 
that  the  purchaser,  having  one-and-a-half  times  the  power  of  a 
good  horse,  should  not  be  in  a  position  to  complain  of  the  engine 
^  inadequate. 

"This  term  Nominal  is  now  commonly  confounded  with  the 
Commercial  horse-power,  and  the  name.  Theoretical  horse-power, 
w  substituted  to  represent  the  received  scientific  horse-power  of 
33,000  foot-pounds. 

"3rd.  The  Gross  Indicated  horse-power.  This  is  the  whole 
power  developed  on  the  piston  of  the  engine,  without  any  deduc- 
tion for  friction,  which  power  divided  by  33,000  gives  the  Gross 
Indicated  horse-power. 

**4th.  The  Net  Indicated  horse-power.  This  is  the  same  as 
the  foregoing,  minus  a  certain  allowance  for  friction. 
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^^  5th.  The  Commercial,  or  as  it  is  now  frequently  called,  the 
Nominal  horse-power.  This  is  the  horse-power,  about  which  no 
two  persons  can  agree." 

Such  are  the  obstacles  that  beset  men  acquainted  with  the 
subject,  when  thej  endeavour  to  settle  the  question,  while,  as 
before  mentioned,  those  who  have  not  that  acquaintance,  see  not 
the  slightest  difficulty  in  dealing  with  the  matter. 

As  an  example  of  this,  an  enthusiastic  bystander  rushed  up 
to  one  of  the  stewards  at  Cardiff,  to  point  out  the  gross  unfair^ 
ness  of  the  trials,  because  an  exhibitor  was  working  an  S-horse 
engine  at  a  greater  power  than  8 -horse  on  the  brake.  This 
gentleman  was  not  a  manufacturing  engineer,  and  we  need 
hardly  say  he  was  not  a  purchaser  of  steam-engines.  The  pur- 
chaser, no  doubtj  would  wish  to  be  delivered  from  such  a  solver 
of  the  Commercial  horse-power  difficulty. 

The  Judges  are  sorry  to  have  consumed  so  much  time  in 
considering  this  question  of  Commercial  horse-power,  but  they 
have  done  so,  in  order  that  their  readers  may  be  in  possession 
of  the  history  of  the  Society's  efforts  on  the  subject ;  and  that 
they  may  see  how  great  are  the  difficulties  in  the  way  of  a  solu- 
tion of  that  which,  at  first  sight,  appears  so  simple  a  question. 

No  restriction  as  to  the  horse-power  at  which  the  engines 
were  to  be  worked  on  the  dynamometrlcal  brake  were  imposed ; 
the  Exhibitor  was  left  at  perfect  liberty,  so  long  as  he  did  not 
exceed  the  declared  pressure  of  steam.  Condition  ,VL,  which 
regulated  these  questions,  was  as  follows  : — 

"  Exhibitors  shall,  on  making  their  final  specifications,  elect  at  what  steam- 
pressure  not  exceeding  the  declared  pressure,  what  horse-power  on  the  brake,  . 
and  what  number  of  revolutions  they  would  wish  to  be  tried." 

Conditions  as  to  the  engines  being  each  worked  by  one  man, 
as  to  taking  the  indicator  diagrams,  as  to  ascertaining  the  evapo- 
ration of  water,  and  as  to  the  amount  of  oil  and  tallow  used, 
were  laid  down  similar  to  those  which  were  stipulated  for  at 
Wolverhampton. 

On  this  occasion,  at  Cardiff,  the  whole  of  the  Exhibitors  who 
entered  "  engines,"  entered  them  as  8-horse  power ;  one  maker, 
however,  did  not  venture,  in  the  Catalogue,  to  state  the  horse- 
power, but  gave  simply  the  diameter  of  his  cylinder.  All  the 
engines  were  single-cylinder  engines ;  the  two-cylinder  type,  of 
which,  as  before  stated,  several  were  exhibited  in  1867  at  Bury, 
being  now  entirely  abandoned  in  engines  of  the  8-horse  size. 

Two  additional,  and  most  salutary  conditions  were  imposed  on 
the  Exhibitors  ;  they  are  given  in  the  latter  part  of  Condition  V., 
and  are  as  follows : — 

"  Over  and  under-running  will  not  be  permitted;  steady  running  as  nearly 
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18  posible  at  the  speed  declareil  at  entry  will  be  considered  a  point  of  merit. 
Tbe  engines  must  be  fitted  with  governors,  and  the  efficiency  of  the  latter 
will  be  tested,  after  the  trials  for  economy  of  working  are  over,  by  suddenly 
Turying  the  load  on  the  brake.'*       , 

Following  up  the  suggestion  contained  in  last  year's  Report, 
the  Judges  endeavoured  to  get  the  heat  of  the  escaping  gases 
in  the  smoke-boxes.  Unhappily  the  arrangements  were  not 
sofBciently  near  to  perfection,  to  enable  observations  that 
could  be  relied  on  to  be  obtained  in  all  cases;  those  which 
are  worthy  to  be  recorded  are  given  in  the  Table  II.  It  is 
much  to  be  regretted  that  the  whole  set  are  not  complete ; 
but  enough  was  done  to  show  that,  except  in  one  or  two  instances, 
the  heat  was  very  effectually  abstracted  from  the  products  of 
combustion,  and  that  they  carried  very  little  waste  with  them 
np  the  chimney.  There  was  a  most  marked  improvement  on 
this  point,  as  compared  with  the  condition  of  things  at  Wolver- 
hampton ;  where  in  every  case  that  was  tried,  rough  though  the 
trial  was,  the  temperature  was  high,  while  in  some  instances  it 
was  so  great  as  to  melt  lead  freely.  The  result  of  the  Exhibitors' 
attention  to  this  matter  has  been  most  gratifying ;  for,  whereas  at 
die  Wolverhampton  meeting  the  average  evaporation  from  cold 
water  was  only  6*9  lbs.  of  water  per  lb.  of  coal  consumed,  equal  to 
8  lbs.  of  water  evaporated  from  212°,  the  quantity  boiled  off  at 
Cardiff  averaged  9*85  lbs.  from  212°;  and  while  this  is  the  com- 
parison of  the  average^  the  comparison  between  the  best  per- 
formance at  Cardiff,  and  the  best  at  Wolverhampton,  is  equally 
tttislactory.  At  Cardiff,  as  much  as  11-83  lbs.  from  212^  was 
evaporated  as  a  maximum,  while  at  Wolverhampton  only  7*7G 
lbs.  were  boiled  off  from  cold  water,  equal  to  9  lbs.  from  212^ 
as  a  maximum. 

The  Prizes  offered  were  as  follows : — 

For  the  best   Portable  Steam-Engine  (not  self-moving), 

not  exceeding  8-horse-power       40/. 

For  the  second  ditto  ditto  20/. 

The  following  is  the  list  of  engines  that  were  originally  entered 
f^  trial.  This  list  shows  also  the  order  in  which  they  were  to 
^  tried,  that  order  being  determined,  as  usual,  by  lot. 

5024  Marshall,  Sons,  and  Co.,  Limited. 
.   'ttTS  Wallis  and  Steevens. 

4942  Clayton  and  Shuttleworth. 

4834  Hayes,  Edward. 

4959  Davey,  Paxman,  and  Co. 
*4896  Tttxford  and  Sons. 
*5043  Lewin,  Stephen. 
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*4227  Holmes  and  Sons. 
*4912  Willsher,  J.  C. 

4894  Brown  and  May. 

4991  Tasker,  W.,  and  Sons. 

2927  Reading  Iron  Works  Company,  Limited. 
t4245  Turner,  E.  R.  and  F. 

5037  Hindley,  E.  S. 

2950  Barrows  and  Stewart 

4004  Ashby,  Jeffery,  and  Luke. 

Of  these  engines  those  marked  with  an  asterisk  did  not  run ; 
the  causes  which  prevented  them  from  so  doing  are  stated  below. 
The  one  marked,t  though  it  ran,  could  not  compete  for  the 
prizes ;  the  reason  will  appear  in  the  description  of  the  trial  of 
this  engine. 

4976.  Wallis  and  Steevens. — This  engine  had  not  arrived  at  the  time  of  the 
commencement  of  trial,  and  it  was  therefore  thrown  out  from  the  competition. 
'  4896.  Tuxford  and  Sons. — Unhappily  the  boss  of  the  fly-wheel  of  this  engine 
cracked,  and  occasioned  the  trial  to  be  stopped. 

The  exhibitor  was  directed  to  repair  the  boss,  and  was  informed  that  he 
would  then  be  allowed  to  go  on  with  the  trial.  Instead  of  repairing  the  boss 
he  inadvertently  provided  himself  with  a  fly-wheel,  belonging  to  another 
exhibitor.  It  was  felt  that  if  it  were  once  allowed  to  an  exhibitor  to  have  a 
machine  tried,  some  portion  of  which  was  not  made  for  the  machine — was  not 
even  purchased  for  it,  but  was  merely  on  loan — it  might  cause  much 
irregularity  hereafter.  On  these  grounds  it  was  impossible  to  allow  the  trial 
to  proceed. 

5043.  Stephen  Lewin, — This  engine,  while  on  the  "  brake,"  sufl*ered  so  much 
from  a  hot  bearing,  that  the  trial  was  (with  the  fullest  consent  of  the  exhibitor) 
stopped ;  and  the  engine  was  withdrawn  from  competition. 

4227.  Holmes  and  Sons. — This  engine  did  not  come  to  trial. 

4912.  J,  C.  Willsher. — Unhappily  the  fly-wheel  boss  of  this  engine  was  broken 
on  the  journey,  and  at  the  same  time  the  shaft  was  bent,  and  thus  a  trial 
became  impossible. 

As  the  engines  were  to  be  tried  to  ascertain  to  what  extent 
they  were  under  the  control  of  their  governors,  it  became  neces- 
sary not  to  throw  the  governor  out  of  work  ;  this  throwing  out 
of  work  was  the  course  pursued  on  former  occasions,  with  the 
object  of  ensuring  that  the  throttle-valves  should  be  wide  open 
at  the  end  of  the  preliminary  run,  and  also  at  the  end  of  the 
final  run ;  but  the  throttle- valve  being  now  left  in  gear,  some 
other  means  had  to  be  devised  to  prevent  advantage  being  taken 
of  any  difference  between  the  area  of  the  opening  for  the  steam 
at  the  end  of  the  final  run,  and  the  area  of  that  opening  at  the 
end  of  the  preliminary  run. 

A  "  notice  "  was  therefore  issued  that,  on  the  preliminary  run, 
the  pressure  of  steam  at  which  the  engine  first  fell  below  the  de- 
clared speed  would  be  recorded ;  and  that  in  the  final  run  the 
trial  would  be  stopped  as  soon  as  the  pressure  fell  to  the  same 
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point,  or  as  soon  as  the  speed  got  below  the  working  revolution, 
whichever  event  might  first  happen. 

The  engines  had  delivered  to  them  the  usual  14  lbs.  of  coal 
per  brake  horse-power ;  this  coal  was  from  the  Llangennech 
Colliery,  the  coal  with  which  the  Society's  trials  have  been  made 
for  years  past 

The  following  is  a  description  (in  the  order  in  which  they 
nn)  of  the  various  engines  that  were  tried  upon  the  brake. 

It  is  to  be  feared  there  will  be  found  in  this  description  a 
peat  deal  of  repetition,  as  in  several  of  the  points  many  of  the 
engines  were  so  nearly  alike  that  the  same  language  might 
properly  be  applied  to  them ;  but  to  prevent  confusion,  and  to 
obviate  the  necessity  of  referring  from  the  description  of  one 
ci^ine  to  that  of  another,  it  has  been  thought  better  to  describe 
etch  engine  as  though  it  stood  alone. 

The  first  engine  on  the  list  for  trial  was  that  of  Messrs.  Mar- 
diall.  Sons,  and  Co.  (Limited),  of  Gainsborough  (No.  5024). 
ftice  230/. 

This  engine  has  a  cylinder  of  8  J  inches  diameter,  1  foot  length  of  stroke. 
Tbe  heating  surface  is  283*5  feet,  the  fire-grate  is  4*4  feet ;  hut  at  the  time 
of  the  trial  fire-bricks  were  introduced,  so  as  to  reduce  the  effective  area  of  the 
fi»-grate  surface  to  3  feet. 

These  exhibitors  elected  to  work  at  14  horse-power  on  the  brake ;  and  at 
Ite  revolutions  per  minute;  they  also  elected  to  work  at  the  maximum 
{Ware  allowed,  viz.,  80  lbs. 

The  construction  of  this  engine  is  as  follows : 

The  cylinder  is  placed  upon  the  fire-box,  and  takes  its  steam  from  an  internal 
pipe,  the  end  of  which,  nearest  to  the  smoke-box,  is  made  with  a  number  of 
iwta  00  the  upper  side  to  receive  the  steam.  The  cylinder  is  steam-jacketed, 
iitlso  are  both  covers.  The  slide-jacket  is  cast  with  the  cylinder,  and  on  it 
*&d  on  the  cylinder  are  two  lugs,  to  which  are  bolted  tlie  solid  ends  of  two 
tabular  wrought  stays,  which  extend  from  the  cylinder  to  the  crank-shaft 
IwringB,  These  bearing;  are  made  of  gun-metal,  carried  on  cast-iron  blocks ; 
tobottes  in  which  the  tubular  stays  are  attached.  The  bottoms  of  the  cast- 
JWD  bkjcks  are  furnished  with  dovetails,  free  to  move  in  dovetailed  grooves, 
fenned  in  the  upper  part  of  other  castings,  bolted  to  wrought  brackets  riveted 
to  the  boiler.  By  this  arrangement,  the  exhibitors  suggest,  that  there  is  freedom 
fcf  the  expansion  of  the  boiler,  and  that  the  strain  is  taken  by  the  stay-bolts 
^Ittch  connect  the  cylinder  casting  to  the  crank-shaft  bearings.  In  these 
■^  is  also  carried  a  wrought-iron  frame,  to  receive  the  outer  ends  of  the 
88*ie-bars,  and  to  support  the  governor-bracket. 

The  frame  has  a  bottom  piece  which  bears  upon  a  boss  on  the  top  of  the 
^wfler  cleading,  or  rather  on  the  top  of  the  feed-heater,  to  be  hereafter 
'^tiooed,  but  this  bottom  piece  has  no  connection,  with  the  boiler.  The 
dink-shaft  is  a  "  bent-^haft,"  and  is  made  of  Stenson's  mild  steel.  On  the 
^  end  is  the  fly-wheel,  provided  with  counterbalance,  and  on  the  other 
^  eccentric,  driving  the  feed-pump. 

The  four  guide-bars  are  of  cast  steel.  The  guide-blocks  are  of  cast  iron, 
*^  an  adjustment  for  wear  is  made  by  brass  liners  to  the  guide-bars. 

The  steam  is  admitted  to  the  cylinder  by  two  gun-metal  short  slides, 
<5onnected  by  a  rod  with  an  adjusting  screw.    These  slides  have,  cast  through 
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them,  passages  to  admit  the  steam  from  expansion-valves,  wc 
back  of  the  principal  slides ;  these  passaojes  are  vertical  in  the  w< 
the  main  slides,  but  are  at  an  angle  of  52°  to  the  horizontal  in  tl 
of  those  slides,  the  passages  being  twisted  in  their  progress  thro 
of  the  slide.  The  pair  of  expansion  slides  are  of  gun-metal,  and 
ends,  at  the  same  angle  (52°)  as  the  openings  in  the  main  slides.   T 

slides  are  driven  by  i 
having  on  it  a  pair  • 
working  in  blocks  carric 
attached  to  the  backs 
sion-slides,  in  which 
blocks  are  free  to  8lid< 
are  driven  by  the  sides  of 
and  by  their  circumfe 
partial  revolution  of  tl 
the  expansion-slides  c 
or  lowered.  As  the  < 
slides  are  bevelled,  tl 
lowering  has  the  effect  < 
or  shortening  the  expa 
relation  to  the  angled  p 
main-slide,  and  thus  o; 
expansion.  Theexpansi 
bridges  over  their  ba 
adjusted  to  fit  these  bi 
to  remove  a  portion  o; 
of  the  steam.  The  bri 
rate  from  the  slide-ja( 
fitted  against  stops,  up 
are  pressed  by  springs  i 
so  that  in  the  event  c 
any  water  in  the  cylind 
and  bridges  yield,  and 
escape. 

There  are  two  eccer 
the  principal  slide,  an< 
expansion-slide,  in  the  \ 
That  for  the  principal  i 
by  a  plate  having  two  1 
one  for  head,  the  other 
The  expansion-slide  is  £ 
as  to  suit  either  head 
Immediately  beyond 
which  the  expansion  slic 
there  is  a  socket  in  w! 
can  turn,  and  on  the  sli 
is  an  arm  worked  by  tl: 
that  as  the  governor 
it  causes  the  expansion 
make  a  portion  of  a  r 
thus  to  raise  or  lower  tl 
to  vary  the  amount  of  expansion,  and  to  regulate  the  speed  • 
There  is  no  throttle-valve,  nor  any  apparatus  whatever,  otl 
slides,  for  the  purpose  of  regulation. 

The  centre  line  of  the  engine  is  not  parallel  with  that  of  the  bo 
shaft  end  being  somewhat  Uie  higher. 


o 
6 

I 

I  <^ 

If 

2^ 


^1 


i 


&0 


•  1 

CJARDI^ 

j. 

26,1 

1 

34. 

p 

[■ION. 

^* 

of    < 

1 

1 

cc   1 

Sorftwl 

64- 

pipe. 

Main  bearings  supported  by  bUya 
from  cylinder^  und  in  dovetailed 
gnidea  carried  by  boiler. 

41- 
83' 

ingim 

3  main      crank     ibaft-bearingi. 
Qylifidcr  in  \op  of  emoke-box, 
lined  witb  6t€el  buah. 

1 

I 

J 

45- 

tank, 
^p  of 

aieter. 

t 

ai- 

big  in 

i    K 

50- 

34- 

6  in. 

J 

) 

29- 

con- 

Welded  iron  fire-box^  and  steel- 
lined  cylinder. 

! 

85- 

iCMl- 

4 

54- 
2C' 

Main  bearing  snpported  by  atayfi 
fpom     cylinder      and     claatio 
wTou^ht-iron  brackets  on  boiler. 
Piaton  fllide-valve. 

i    i 

ff7' 

-pipe« 
er. 

J 

1 

' 

40* 

- 

Engii 

leers,  S^iewiher  Sfrf,  1872, 

I 

47. 

48. 

49. 

I 

Effect  of  Governor  in 

Regulating  Speed,  the  Engine 

being  loaded  and  Ught 

alternately. 

Bemabks. 

Ish 

of 

,eln 

k 

'    t.of 

L 

BaUoof 

Heat. 

Value  of 

Work  done 

on  Brake 

to 

Theoretical 

Heat 

Power  of 

Goal 

I 
'3 

#9 

'7 
^5 

\]83 

a 

i 

•0529 

•0601 
•0624 
•0163 

•0535 

•0516 
•0530 

•0352 
•0602 

•0373 

1 

•0475 

•0298 
•0231 

Speed  thorouglily  oon- 
troUed,  but  slightly 
,  increased  by  removu 
of  load. 

Very  good 

Qovemor  useless. 
Very  good 

Very  well  to  about  30 
revolutions. 

Worked  fairly  120  to 

180  revolutioDs. 
VeryweU 

Exceedingly  eood,  184 
to  190  revolutions. 

Fair. 

Hunted,  but  had  fair 
control. 

steam   passages    to   indicator  Tery  mudi 

throttled. 
A  second  trial  after  tie  with  the  Beading 

Company's  Engine.    Fir$t  Prue. 

The  governor  hunted,  thus  constantly 
altering  diagram  but  maintaining  very 
uniform  speed.    Highly  Commended, 

Trial  stopped  by  flywheel  breaking  and 
engine  subsequently  disqualified. 

Indicator  string  gear  unsatisfieustory.  Bisged 
partly   during    trial.    Valves   found   to 

Condensed  water  from  feed-heater  thrown 
away  to  keep  grease  out  of  boiler.  A 
second  trial  offered  but  decUned.  Second 
Prize. 

Engine  stopped  for  hot  bearing.  Unable 
to  maintain  declared  speed. 

Oflacial  trial  stopped  twice  by  loose  key  in 
flywheel.    The  trial  recoroed  was  non- 
competitive.   Silver  Medal  for  HartneU^i 
Governor, 

09 

•0448 

..      .. 

I  AND  AimEBSON,  Congulting  Engineers,  5th  Sejptmiter,  1872. 


Trials  of  Portabk  Steam-Engine**  at  Cardiff.  61 

Tlie  feed-pump  is  immediately  below  tlie  cmnk-sbaft,  from  which,  as 
alrcidy  stated,  it  is  worked  by  its  own  eccentric.  The  pump  is  always  draw- 
ing water,  and  the  surplus  is  returned  into  the  feed-tub  by  means  of  an 
cicape  oo(±.  That  which  is  not  returned  goes  through  a  li-inch  copper  pipe, 
which  passes  four  times  along  a  heater,  formed  by  the  exhaust-steam  pipe. 
Hiis  pipe  i8  flat  in  section,  so  as  to  lie  on  the  upper  surface  of  the  boiler,  and 
in  the  thickness  of  the  cleading.  There  are  8  feet  of  heatincr  surface  in  this 
li-in.  pipe.  The  water,  on  leaving  the  beater,  passes  through  a  check-valve 
bx  into  the  boiler,  near  the  smoke-box  end.  There  is  a  three-way  cock  pro- 
tided,  hy  which  the  feed- water  may  be  turned  direct  into  the  boiler,  without 
pissing  through  the  heater.  The  waste-steam  pipe  is  fitted  with  a  cone 
and  in  adjusting  handle,  so  as  to  regulate  the  blast  orifice. 

The  bearing- wheels  have  wrought-iron  spokes  and  rims,  and  wrougbt-iron 
tyres,  shrank  outside  all.  The  spokes  are  cast  into  the  bosses,  which  are  cast 
«D  chill  pins.  The  hind  axle,  which  is  secured  to  wrought  brackets,  imme- 
diately in  front  of  the  fire  box,  is  of  solid  wrought  iron.  The  fore  axle  is  also 
of  soUd  wrought  iron,  but  passes  through  a  hollow  wrought-iron  bed,  provided 
with  a  wrought-iron  wheel-plate,  havin^;  stops  on  which  bears  a  wrought- 
iron  pece  riveted  to  the  bottom  of  the  smoke-box.  The  arrangement  is 
nfficiently  substantial  not  to  require  a  bottom  stay  to  the  perch  pin,  nor 
k)cking*chains  to  regulate  the  amount  of  motion. 

The  boiler  and  fire-box  are  cleaded  all  over,  and  the  ash-pan  is  closed, 
and  provided  with  a  damper  in  the  usual  manner. 

This  engine  did  its  work  on  the  brake  extremely  well.  It  ran  for  4h.  9m. 
red  time,  and  for  4h.  14m.  48s.  mechanical  time,  representing  a  consumption 
of  3*3  lbs.  of  coal  per  brake  horse-power  per  hour.  The  gross  indicated  horse- 
power was  17*56,  giving  a  consumption  of  only  2*62  lbs.  of  coal  for  each  such 
ione-power. 

The  engine  was  driven  with  great  regularity.  The  heat  of  the  feed- water 
ns  from  205°  to  210°.  The  quantity  of  water  evaporated,  was  1930  lbs., 
wpwsenting  2005  lbs.  from  212<^  =  10*23  lbs.  of  water  per  lb.  of  coal,  or  (to 
wader  the  comparison  with  last  year's  results  easy)  1736  lbs.  of  water  from 
^f  eqnal  to  8*86  lbs.  of  cold  water  per  pound  of  coal. 

The  amount  of  oil  and  tallow  used  was  noted,  but  as,  unhappily,  it  is  quite 
^Brtiin  that  in  some  cases  errors  were  made  by  those  to  whom  this  duty  was 
intntted,  it  becomes  necessary  to  omit  all  record  of  the  consumption  of  these 
itores. 

On  the  trial  for  governing  it  was  found  that,  even  with  all  the  load  off,  and 
^  steam-regulator  wide  open,  the  governor  had  the  engine  imder  complete 
^ootrol,  bat  that  it  allowed  the  engine  to  run  some  revolutions  faster  than 
vhc&doiDg  work. 

This  eogine  is  an  extremely  substantial  and  well-made  piece  of  work ;  strong 
in  all  its  parts ;  and  was  "  Highly  Commended"  by  the  Judges. 

The  next  engine  tried  was  No.  4942,  that  of  Messrs.  Clayton 
«rf  Shuttleworth.    Price  2407. 

This  engine  has  a  cylinder  ot  9  inch  diameter,  I'O''  length  of  stroke,  a  total 
^^^^^  sur&oe  of  2^  square  feet ;  total  grate  surface  of  5'3  square  feet, 
f^Qoed,  by  bricks,  on  the  occasion  of  the  trial  to  an  area  of  3*2  square  feet. 

The  exhibitors  elected  to  run  at  the  frill  pressure  of  80  lbs.,  at  14  horse- 
V>^fatt  and  at  only  110  revolutions  a  minute. 

The  cylinder  is  placed  in  an  upward  prolongation  of  the  smoke-box,  in  the 
tn&e  manner  as  was  pursued  by  this  firm  on  the  occasion  of  their  trial  at  the 
Bwy  Shotr,  witb  the  exception  that  then  the  covers  of  the  cylinder  were  to  be 
*Kn  ontsidie  tbe  smoke-box,  whereas  now  the  smoke-box  is. made  so  much 
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.onger  as  to  contain  the  whole  length  of  the  cylinder,  leaving  only  faldc  covers 
visible,  back  and  front.  The  cylinder,  notwithstanding  it  is  in  the  smoke-box 
(perhaps  it  would  be  well  to  say,  because,  among  other  reasons,  it  is  in  tlie 
smoke-box),  is  steam-jacketed  both  on  the  sides  and  ends.  The  circumferen- 
tial steam-jacketing  is  done  by  the  forcible  insertion  of  a  turned  and  bored 
steel  bush,  into  the  bored  recessed  jacket-casting. 

It  is  believed  that  this  plan  was  introduced  by  the  Reading  Ironworks 
Company  (Limited)  in  their  engines  tried  at  the  Oxford  Show. 

Lugs  are  formed  on  the  jacket-casting ;  and  from  these  two  solid  wrought- 
iron  stay-rods  extend  to  tiie  crank-shaft  bearings,  which,  in  the  instance  of 
this  engine,  are  situated  over  the  harrel  of  the  boiler,  and  near  to  the  fire-box. 
The  crank-shaft  is  carried  in  three  gun-metal  bearings,  with  side- way  adjust- 
ment in  all  three,  and  with  vertical  adjustment  to  the  bearing  near  to  the  fly- 
wheel. These  gun-metal  bearings  are  seated  in  cast  blocks,  provided  with  chan- 
nels round  about  them  to  collect  the  oil  which  may  escape  from  the  bearings, 
and  the  blocks  are  furnished  with  bosses  to  receive  the  ends  of  the  stay-rods, 
by  which  they  are  united,  as  already  mentioned,  to  the  jacket-casting. 

The  cast  bearings  are  bolted  to  the  tops  of  wrought-iron  brackets,  which  are 
riveted  direct  to  the  barrel  of  the  boiler. 

The  suggestion  is  that  there  is  sufficient  "  give  "  in  these  wrought  brackets 
to  allow  for  any  movement  due  to  the  expansion  of  the  boiler,  whilst  the  stay- 
rods  take  the  true  strain  arising  from  the  engine. 

The  crank-shaft  is  not  "  bent,  '*  but  is  made  out  of  the  solid ;  it  is  of  steel, 
and  is  provided  with  two  disks,  fitted  one  on  each  arm  of  the  crank,  in  which 
disks  are  cast  blocks  to  balance  the  crank.  The  shaft  has  on  it  three  eccentrics, 
one  to  work  the  main-slide,  one  the  expansion-slide,  and  the  other  the  feed-pump. 

The  steam  is  admitted  into  the  cylinder  through  a  throttle- valve,  which, 
however,  during  the  runs  was  not  in  use,  the  engine  being  governed  by  the 
expansion-slide. 

In  the  jacket  there  is  the  main-slide,  composed  of  two  separate  short-slides 
made  of  cast  steel  (not  cast  to  shape,  but  cut  out  of  the  solid)  and  united  by  a 
casting  to  which  they  are  bolted.  On  the  back  of  these  slides  works  a  pair  of 
expansion-slides ;  each  of  these  slides  is  provided  with  two  horns,  the  horns  of 
the  one  slide  lying  within  the  horns  of  the  other,  like  the  common  arrangement 
in  a  dining  room  expanding  table,  and  so  that  (also  like  such  a  table)  the  slides 
can  be  moved  in  and  out  telescopically,  and  at  the  same  time  preserve  their 
true  and  proper  relation,  as  to  level  and  surface. 

On  each  of  the  slides  there  is  a  projection  carrying  a  gim-metal  nut  free  to 
move  sideways,  in  which  nuts  the  slide-stalk  works. 

This  stalk  is  of  steel,  and  has  on  it  two  triple-threaded  screws,  one  for 
each  nut. 

The  screws  are  of  about  If  pitch,  so  that  -J  of  a  revolution  of  the  slide-stalk 
will  vary  the  length  of  the  expansion-slides  a  little  over  half  an  inch  at  each 
end. 

The  slide-stalk  works  in  a  collar,  and  a  pinion  is  passed  over  it,  having  a 
key  taking  into  a  slot  in  the  slide-stalk,  which  pinion  is  worked  by  a  sector  (of 
a  radius  laiger  than  that  of  the  pinion)  moved  by  the  governor. 

There  is  an  adjusting  screw  to  regulate  the  position  of  the  sector  in  relation 
to  the  governor.  As  the  governor  balls  fly  out,  they  work  the  sector  and 
pinion,  to  turn  the  slide-stalk,  and  thereby  separate  the  slides,  so  as  to  cause 
them  to  cut  off  earlier.  At  the  same  time  the  governor  raises  a  weight,  at- 
tached to  a  cord  passed  round  a  pulley,  having  a  feathered  boss  through  which 
the  stalk  slides; 

This  weight  causes  the  slide-stalk  to  revolve  in  the  direction  proper  to 
shorten  the  slides,  so  as  to  diminish  the  expansion. 

The  sector  before  spoken  of  is  not  rigidly  attached  to  the  goyemor,  but  u 
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driven  througli  the  intervention  of  a  slot,  and  it  is  the  weight  alone  which 
caoses  the  slide-valve  to  he  shortened,  as  the  mere  falling  of  the  governor 
ball  would,  owing  to  the  presence  of  the  slot,  have  no  effect  whatever  in 
ihortening  the  slide. 

The  steam  is  taken  hy  an  internal  steam-pipe,  extending  from  the  cylinder 
up  into  a  steam-dome  placed  over  the  fire-box,  in  which  dome  there  is  the 
'  stMm-regulator,  or  starting  valve. 

The  exhaust  steam,  from  the  two  ends  of  the  cylinder,  goes  into  a  central 
belt  cast  round  the  cylinder.  On  the  upj^r  part  of  the  fclt  a  steam-blast 
nozzle  is  placed,  while  from  the  lower  part  a  branch  proceeds  to  convey  steam 
into  a  flat  steam-heater,  bent  round  about  the  inside  of  the  smoke-box. 

In  the  steam-heater  there  are  several  feet  run  of  f  "  brass  pipe ;  this  pipe  is 
^orroonded  by  the  waste  steam,  and  in  the  pipe  circulates  the  water  from  the 
rising  clack-box  of  the  feed-pump.  The  heated  water  passes  through  a  stop- 
bade  valve-box,  into  the  boiler,  through  the  front  tube-plate  of  the  boiler. 

The  exhaust  steam  which  is  condensed  in  heating  the  feed-water,  escapes  by 
a  pipe  at  the  bottom  of  the  smoke-box. 

The  feed-pump  lies  at  an  angle,  is  bolted  to  the  barrel  of  the  boiler,  and  is 
worked  off  the  eccentric  provided  for  it.  It  is  always  drawing ;  the  surplus 
water  is  returned  to  the  feed- vessel ;  there  is  also  a  cock  by  which  the  water 
can  be  sent  direct  into  the  boiler  without  being  heated. 

The  back  end  of  the  fire-box  below  the  fire  door  is  made  without  any  water- 
space  whatever,  that  is  to  say,  that  so  far  as  the  water  space  of  the  fire-box  is 
ooncemed,  the  fire  door  is  not  merely  an  oval  orifice,  but  is  an  opening 
extending  from  the  very  bottom  of  the  box  up  to  the  arch  over  the  door, 
which  is  of  the  usual  semi-elliptical  figure  of  a  fire-door  frame. 

The  space  below  the  door  is  filled  in  by  a  cast-iron  pLite,  lined  with  fire-bricks. 

The  Exhibitors  attribute  to  this  construction  the  advantage  of  getting  rid 
of  a  cause  of  wear  in  the  fire-boxes,  as  ordinarily  made  with  a  water  space 
bdow  the  door,  as  they  allege  that  it  is  in  that  part  that  fire-boxes  most  speedily 
give  way ;  they  also  point  out  that  this  large  opening  is  very  convenient  when 
it  is  necessary  to  do  repairs  inside  the  fire-box. 

The  bearing- wheels  of  the  engine  have  wrought-iron  spokes,  and  wrought-iron 
inner  and  outer  rims ;  the  spokes  are  cast  into  the  bosses,  as  are  also  the  boxes, 
which  aie  chilled.  The  hind  axle  is  of  wrought  iron  carried  in  brackets  attached 
to  the  fire-box ;  the  fore  axle  is  also  of  wrought  iron,  attached  to  the  under  side 
of  a  wood  bed.  This  bed  carries  the  wheel-plate,  which  bears  against  a 
wrought  piece,  fastened  under  the  front  part  of  the  barrel  of  the  boUer  somo 
little  distance  back  from  the  smoke-box ;  in  fact  the  fore  axle  is  so  placed 
that  the  front  wheels  just  clear  the  hind  ones  in  locking. 

The  barrel  and  fire-box  are  cleaded  all  over.  The  ash-pan  and  damper  are 
of  the  usual  construction. 

This  engine  was  tried  twice;  the  double  trial  arose  in  the  following 
manner: — 

On  the  occasion  of  the  first  trial  the  engine  ran  for  4  h.  47  m.  actual  time, 
and  for  4  h.  51  m.  18  s.  mechanical  time,  representing  a  consumption  of 
2*884  lbs.  of  coal  per  brake  horse-power  per  hour. 

The  quantity  of  water  evaporated  from  212°  was  2319  lbs. 

The  engine  was  perfectly  steady  in  its  running,  and  the  governor  had  it 
completely  imder  control  in  the  trial  made  in  respect  of  that  head  of  merit  in 
an  engine. 

This  being  the  state  of  the  case,  the  engine  of  the  Reading  Iron  Works 
Company  (Lunited)  (No.  2927)  was  tried ;  the  full  part iculaie  of  this  trial 
will  be  given  when  describing  that  engine,  it  will  sufiace  here  to  state,  that  it 
ran  for  4  h.  51  m.  36  s.  mechanical  time,  giving  a  consumption  of  coal  of 
2*881  Ibfl.  per  brake  horse-power  per  hour. 
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This  result  was  so  close  to  that  obtained  by  Messrs.  Clayton  and  Shnttlc- 
worth's  engine,  as  stateti  above,  that  it  was  felt  to  be  practically  a  **  tie." 

The  two  Exhibitors,  therefore,  were  invited  to  repeat  their  trials ;  to  thi« 
invitation  Messrs.  Clayton  and  Shuttlewortb  responded ;  the  Reading  Com- 
pany preferred  to  rest  upon  the  results  they  had  already  attained. 

On  the  occasion  of  this  second  trial  of  Messrs.  Clayton  and  ShuttleworthV 
No.  4942,  the  actual  time  of  running  was  4  h.  54  m.,  the  mechanical  time    ' 
5  h.  1  m.  6  s.,  giving  a  consumption  of  2*79  lbs.  of  coal  per  brake  horse-power 
jier  hour. 

The  water  evaporated  from  212°  was  2314  lbs.  =  ll'Sl  lbs.  of  water  per  lb. 
of  coal. 

The  Judges  had  hoped,  after  the  remarks  in  the  Wolverhampton  Report  on 
the  inefficiency  of  the  indicator  arrangements  made  by  some  of  the  Exhi^ 
1)1  tors,  that  there  would  have  been  no  cause  for  complaint  at  Cardiflf;  they 
rojiret  to  say,  however,  that  this  was  not  so,  and  that  defective  arrangements 
existed  in  this  engine  of  Messrs.  Clayton  and  Shuttleworth. 

The  pipes  and  cocks  appeared  externally  all  right,  but  the  diagrams  were 
manifestly  all  wrong,  as  they  gave,  on  being  worked  out,  an  indicated  power 
slightly  below  that  of  the  brake  horse-power. 

Engineering  readers  may  be  tempted  to  ask  how  the  Judges  know  that  the 
fault  did  not  lie  with  the  indicator.  The  answer  to  this  very  natural 
(question  is,  that  the  same  indicator  gave  proper  results  from  other  engines, 
and  that  though  the  springs  were  repeatedly  changed  during  Clayton  and 
Shuttleworth's  trial,  no  variation  in  the  horse-power  was  obtained. 

On  taking  off  the  cylinder  cover,  it  was  seen  that  the  connections  between 
the  indicator  pipes  and  the  cylinder  were  little  better  than  knitting-needle 
sized  holes. 

No  remarks  of  the  Judges  can  now  cure  this  blunder,  but  they  may  prevent 
a  repetition  of  it ;  and  they  may  be  useful  in  another  way  :  they  may  make 
engineers,  who  are  testing  the  power  of  engines  by  the  indicator  alone,  un- 
checked by  any  dynamometer,  extremely  careful  in  providing  proper  fittings, 
and  thus  ensuring  that  the  full  power  of  the  engine  shall  be  recorded  on  ue 
diagrams.  Certain  it  is,  that  if  Messrs.  Clayton  and  Shuttleworth  had  not 
had  the  testimony  of  the  dynamometer  to  their  performance,  the  results 
afforded  by  their  indicator  cards  would  not  have  put  their  engine  into  even 
the  second  rank,  far  less  would  they  have  secured  for  it  the  First  Prize  (the 
40Z.)  which  the  Judges  awarded  to  it. 

The  next  engine  that  was  tried  was  that  of  Mr.  Edward  Hajet, 
of  Stoney  Stratford  (No.  4834).    Price  230/. 

This  engine  has  a  cylinder  of  9  inches  diameter  and  of  1  foot  length  of  stroke. 

Tlie  boiler  has  a  total  heating  surface  of  170*6  square  feet,  and  the  fire-grate 
an  area  of  5*1  square  feet,  the  whole  of  which  was  used  at  the  time  of  the 
trial. 

The  Exhibitor  elected  to  work  at  8-horse  power  on  the  brake,  at  70  lbs. 
pressure  of  steam,  and  at  130  revolutions. 

This  engine  has  the  cylinder,  which  is  not  steam-jacketed,  placed  on  the 
fire-box;  the  crank-shaft,  a  "bent"  one  of  wrought  iron,  is  carried  on 
brackets,  secured  near  to  the  fore  end  of  the  barrel  of  the  boiler. 

There  is  only  a  single  slide,  worked  by  an  eccentric,  and  another  eccentric 
is  provided  to  drive  the  feed-pump. 

The  feed- water  is  heated  by  taking  off  a  portion  of  the  exhaust  steam  into 
the  feed-tub.  * 

The  boiler  is  cleaded,  the  fire-box  is  naked.  The  boiler  tubes  are  36  in 
number  and  2^  bore ;  the  result  was  that,  although  the  engine  was  only 


Trialz  of  Portable  Steam-Ewsfiiics  at  Cardiff.  65 

derdopiDg  8-horse  power  (and  therefore  the  constunption  should  have  been 
Bull  in  proportion  to  what  it  would  be  when  the  engine  was  doing  fall 
voik),  the  heat  in  the  smoke-box  was  very  considerably  m  excess  of  that  of 
other  nominal  S-horse  power  engines,  which  were  being  worked  at  as  much 
as  14-4iorBe  power. 

The  bearing-wheels  are  wood,  running  on  wrought  axles. 

The  governor  could  not  control  the  engine  at  all ;  serious  use  of  the  hand- 
regolatar  was  required. 

'  The  actual  time  running  was  1  h.  28  m.  25  s.  The  mechanical  time  was 
1 L  23  m.  36  s.,  giving  a  consumption  of  just  10  lbs.  of  coal  per  brake  horse- 
power per  hour. 

The  gross  indicated  horse-power  was  d-l,  and  the  consumption  of  coal  for 
each  sQch  horse-power  was  8*30  lbs.  per  hour. 

The  temperature  of  the  feed-water  was  about  120°. 

Fig.  ^—Induxdar-Diagram  of  Mr.  E.  Hayes'  Portdbh  Engine^  No. 
4834  (No.  8  diagram,  48  lbs.  flpring.) 


The  engine  was  so  indifferently  managed,  that  it  was  impossible  to  keep  the 
7>to  at  Sie  proper  height  in  the  gauge,  and  when  the  trial  was  ended  it  had 
^is^ipeared  from  the  glass.  The  water  was  probably  at  such  a  distance  below 
the  starting  level  as  would  have  required  about  16  gallons  to  fill  up ;  this,^ 
*<ided  to  the  quantity  noted  (30  gallons)  would  give  46  gallons  as  the  totaL 
evaporated,  and  of  this  the  '30  gallons  would  be  from  cold  water.  The  evapo-- 
ntion  of  these  30  gallons  is  treated  as  from  cold  water,  because,  in  tnis. 
i^^staoce,  the  steam  which  heated  the  feed-water  became  mingled  with  it,  and . 
^  to  be  re-evaporated,  and  thus  the  effect  was  practically  the  same  (so  far 
*«  the  Jxnler  duty  only  was  concerned)  as  evaporating  from  cold  water.  This  . 
P^twas  noticed  in  last  year's  Report. 

Such  an  evaporation  is  equal  to  about  50'9  gallons  from  212°,  equal  to  - 
^'M  lbs.  of  water  per  lb.  of  coal. 

It  would  appear  that  the  boiler  did  about  one-half,  or  rather  less  than  one- 
j^i  its  duty  in  making  steam,  and  that  the  engine  did  about  one-half  its  duty 
io  using  it ;  thus  a  final  result  of  nearly  four  times  the  least  consumption  of 
^1  per  horse-power  per  hour  was  reached. 

The  next  engine  in  order  of  trial  was  (No.  4959)  Davey, 
Paxman,  and  Co.,  of  Colchester.    Price  230/. 

This  engine  has  a  cylinder  8|-inch  diameter,  1  foot  length  of  stroke,  a 
total  beating-sur&ce  of  168*4  square  feet,  fire-grate  of  the  full  area  of  3*75 
i^nare  feet  undiminished  by  fire-brick  while  running. 

IW  exhibitors  elected  to  run  at  80  lbs.  pressure,  at  115  revolutions  per 
nninite,  and  at  IS-horse-powor  on  the  brake. 

VOL.  IX.— 8.8.  F 
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I!  HhiA engine  differs. from  the  ordinary  locomotive  tyjpe,  and  it  does  so  in  this 
psriioular,  that  Although  tiie  holler  is,  as  i^  whole,  of  the  loeon^otiye  fonn,  it 
has  added  to  it  in  the  irerhox,  10^-inoh  diameter  wrooght-iron  bent  water- 
tuhes,  of  the  Bayey-Pazman  character,  soch  as  were  introduced  hy  this  firm  at 
Oxford  (1870)  in  their  4-hor8e  semi-portahle.  The  upper  ends  of  these  tuhes 
are  provided  with  deflector^  to  cause  the  current,  as  it  rises  through  them,  to 
he  dispersed  horizontally. 

The  cylinder  is  holted  on  to  the  fire-box  and  is  steam-jacketed,  as  also  are 
the  covers. 

The  crank-fihaft,  which  is  near  the  smoke-box,  is  supported  in  brasses,  one 
pair  of  which  are  adjusted  sideways,  and  the  other  pair,  near  the  fiy-whed,are 
adjusted  vertically.    The  brasses  are  supported  in  cast  brackets  bolted  to  the 

Fig.  3. — Indicatar^iagram  of  Messrs.   Davey,  Paxma%  and  Daveifs 
Portable  Steam  Engine,  No.  4959  (No.  8  diagram,  32  lbs.  spring.) 


lx)iler.  The  crank,  is  a  "  bent  **  crank,  and  is  made  of  steeL  The  engine  is 
balanced  at  the  fly-wheeL 

The  four  guide-bars  are  cast  iron. 

The  guide-blocks  are  also  cast  iron,  and  the  Tidjustment  for  wear  is  made  by 
letting  the  bars  together. 

The  steam  is  admitted  to  the  cylinder  through  a  regulator,  and  then  passes 
an  expansion-valve  into  the  slide-jacket 

The  main  slide  is  an  ordinary  short  D  slide.  The  expansion  slide  is  a  small 
gridiron  valve,  taking  steam  in  over  the  end  and  through  four  openings.  The 
travel  of  this  slide  is  i^ths.  It  is  driven  by  the  oscillating  movement  of  a  spindle, 
carrying  a  lever  situated  in  the  expansion  slide-box^  and  having  a  gun-metal 
block  on  its  end,  which  gives  motion  to  the  slide.    The. spindle  does  not  pass 
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tiaoa^  %  stiifi&Bg^boXy  but  has  ibrmed  on  it  a  small  cone,  grotuid  in  steam- 
tqdil.  The  cone  is  kepi  up  to  its  seat  by  the  pressoie  Of  the  steam^  and  by  a 
mU  bran  spiial  spring. 

The  spindle  is  caused  to  oscillate  by  a  rod  passing  through  guides,  and 
CKnipg  a  friotion-roller  at  its  forvrard  end.  This  forward  end  bears  a^inst  sL 
doable  ated  cam,  made  on  a  gnn-metal  "sleeve,"  sliding  on  the  crani-ahaft. 

Ths**  times"  of  the  cam  are  uniform  for  opening,  but  vary  for  shutting 
aoocnding  to  the  endway  position  of  the  cam  upon  the  shaft,  and  this  position 
ii  legalised  by  the  goveruor,  with  which  the  cam  is  connected  by  suitable 
kvws.  It  will  be  seen  that  this  is  ap{^ymg  to  a  portable  aaricultural  engine 
the  goremor  and  cam  motion,  devised,  it  is  believed,  originiSly  by  Field,  and 
ibown  in  the  1838  edition  of  Tredgold  *  On  the  Steam-engine.* 

The  return-motion  of  the  rod  is  produced  by  a  spriug,  acting  on  a  collar  on 
the  rod,  and  contained  in  a  guide-box  through  which  the  rod  passes ;  there  is 
^  tu  indiarubber  buffer,  to  prevent  concussion  and  noise.  There  is  no 
throtUa-valve  or  r^ulator,  nor  other  implement  than  this  gridiron  slide,  to 
be  leted  on  by  the  governor  to  control  the  pace  of  the  engine.  Messrs. 
BiTej,  Ptoman,  and  Co.  point  out  that,  as  the  main  slide  has  a  lap  to  it, 
itt|le  tiiae  is  given  to  open  the  expansion-slide,  and  thus  the  cam  can  be  of 
ttqrconres.on  the  opening  sides,  and  that  it  is  at  the  time  of  opening  alone 
thoe  is  really  a  pressure  of  steam  on  the  expansion-slide ;  whilst,  when  the 
<iide  has  to  close,  it  may  be  done  very  suddenly,  because  at  that  moment 
there  is  pfactically  as  much  pressure  of  steam  on  the  one  side  of  the  expansion- 
elide  is  the  other,  and  thus  very  little  suffices  to  dose  the  slide. 

The  feed-pump  is  immediately  under  the  crank-shaft,  and  is  worked  by  its 
<^  special  eccentric. 

The  regulation  of  the  water  is  made  by  a  cock  in  the  suction-pipe,  which 
dmn  ftSni  a  pail  in  the  usual  manner.  There  is  a  branch  ins^ted  in  the 
<<htQ8t-pipe  near  tiie  cylinder,  with  a  stop-cock,  by  which  a  portion  of  the 
^f^  steam  can  be  conveyed  into  the  pail  to  commence  the  heatmg  of  the  feed- 
nter. 

A  pipe  proceeds  from  the  rising  clack-box  of  the  feed-pump.  This  pipe  is 
BJide  of  copper,  and  is  one  inch  in  diameter ;  it  circulates  in  the  exhaust-steam 
pipe,  vhidi  is  of  a  flattened  section,  so  as  to  lie  in  the  thickness  of  the  cleading 
oti  the  top  of  the  barrel  of  the  boiler.  There  are  2^  feet  area  of  the  copper- 
pipo  exposed  to  the  waste  steam.  The  feed-pipe  next  passes  into  an  annular 
^voQSJit  cylinder,  placed  in  the  root  of  the  chimney  and  in  contact  on  both 
^  with  the  heated  gases  as  they  pass  up,  before  mineling  with  the  exhaust 
*^<ttn,  the  noczle  for  which  goes  trough  the  interior  of  this  cylinder. 
.  The  beaiing-wheels  have  wrought-ircm  spokes,  cast  into  bosses,  and  cast  also 
>sto  t  rim  of  a  T  section.  The  bosses  are  cast  on  chills.  The  hind  wheels 
^  fitted  on  a  wrought  axle,  attached  to  the  front  side  of  the  fire-box,  but 
^^^uiked  horiaontally  so  as  to  bring  the  centre  of  the  wheels  further  back  than 
^  forward  side  of  the  box.  The  front  wheels  are  also  fitted  on  a  continuous 
^iDQght  axle^  fostened  to  a  wooden  bed.  The  perch-pin  passes  through  a 
^iJOQ^t  piece,  attached  to  the  under  side  of  the  fore  part  of  the  barrel  of  the 
WW. 

.  Then  is  a  stay-rod  to  the  bottom  side  of  the  perch-pin ;  the  limit  of  locking 
is  made  by  stop-plates. 

Thiiengine»on  trial  ran  for  4  h.  20  m.  of  actual  time,  and  for4h.l8  m..l2s. 
of  laedttnical  time,  giving  a  consumption  of  3*25  lbs.  of  coal  per  brake  horse- 
P>wer  per  hour. 

The  average  temperature  at  which  the  feed-water  entered  the  boiler  was  libout 
^i  the  quantity  that  would  have  been  evaporated  from  212°  was  1852  lbs., 
«9nal  to  11-02  lbs.  of  water  per  lb.  of  ooaL 
ThteDgiiia— although  tha  govenMr,  bmng  very  seuntive,  '^  hunted**— worked 
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with  great  Bteadiness,  and  in  the  snhseqnent  trial,  to  test  the  effieaey  of  the 
governor  regulation,  behaved  extremely  well,  the  sliding-cam  and  the  gridiron 
expansion-valve  all  acting  properly,  and  keeping  the  engine  nnder  perfect 
control. 

The  consumption  of  coal,  per  indicated  horse-power,  was  2*85  lbs.  x>er  horse- 
power per  hour,  that  horse-power  being  13*66. 

This  engine  was  **  Highly  Commended  "  by  the  Judges. 

The  next  engine  which  was  tried  was  (No.  4894)  by  MessrSr 
Brown  and  May,  of  Devizes.     Price  230/. 

The  diameter  of  cylinder  of  this  engine  is  7i  inches,  the  length  of  stroke 
1  foot.  Total  heating  surface  159*1  square  feet.  The  fire-grate  area  3*2  square 
feet. 

llie  trial  was  made  with  the  full  area  of  this  grate,  no  bricks  being  used. 

Fig.  4. — Indicaior-diagramofMesers.  Broum  and  Mat^s  Portable  Steam^ 
Engine,  No.  4894  (No.  6  diagram,  82  lbs.  spring). 


The  exhibitors  declared  to  run  at  80  lbs.  pressure,  at  135  revolutions  per 
minute,  and  at  9-horse-power. 

The  cylinder  is  placed  on  the  top  of  the  fire-box.  The  crank-shaft,  which 
is  "bent"  wrought  iron,  3  inches  in  diameter,  is  carried  on  cast-iron  brackets, 
attached  near  the  front  end  of  the  barrel  of  the  boiler  in  the  cmdinary 
manner.  These  brackets  have  the  brasses  placed  at  an  angle,  so  that,  as  they 
are  tightened  down,  compensation  is  given  to  both  the  horizontal  and  the  ver- 
tical wear. 

The  steam  is  taken  from  the  boiler  by  means  of  an  internal  steam-inpe, 
which  extends  along  the  length  of  the  barrel,  and  has  a  continuous  slot  on  its 
upper  side.  There  are  also  two  holes  for  the  inlet  of  steam,  made  in  tiie  elbow 
pukced  near  the  front  of  the  fire-box,  to  which  elbow  the  horisontal  pipe  is 
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attaebed.  The  steam  then  passes  to  a  resulator,  or  starting-Yalve  (which  is  a 
{fain  slideX  and  issues  into  the  sUde-jaocet,  in  which  are  two  short  slides, 
joined  hy  a  rod,  and  two  hridles. 

These  slides  are  cast  iron,  and  have  on  their  hacks  two  cast-iron  expansion 
Tihres,  joined  hy  a  rod  with  two  Ts. 

There  are  no  means  of  altering  the  distance  apart  of  the  valves,  but  the 
▼wiation  in  expansion  is  made  from  time  to  time,  as  may  he  required,  by 
shifting  the  position  of  the  expansion  eccentric ;  this  is  done  by  means  of  a 
«t  screw  passing  through  a  plate,  which  drives  the  eccentric,  and  through 
a  dot  in  the  eccentric  itself.  Such  a  regulation,  of  course,  can  only  he  made 
vhen  the  engine  is  standing. 

Tlie  cylinder  and  covers  are  steam-jacketed. 

The  governor  acts  upon  an  ordinary  throttle-valve. 

The  feed-pump  is  bolted  just  alongside  the  smoke-box  on  to  the  water- 
heater  (next  to  be  described),  the  pump  lies  at  an  incline,  and  is  worked  by 
iU  own  special  eccentric.  The  feed  is  always  being  drawn,  and  the  surplus 
water  is  returned  to  the  feed-tub  through  a  regulating  cock.  From  the  rising 
▼alve  of  the  feed-pump  the  feed  goes  through  an  inch  copper  pipe,  which 
<3i€Q]ates  5  times  in  a  cylindrical  beater,  placed  alongside  the  barrel  of  the 
hoiler,  through  which  heater  the  waste  steam  passes.  The  feed  is  delivered 
at  the  fire-box  end  of  the  heater  into  a  pipe,  attached  to  a  check  valve  placed 
«!  the  side  of  the  fire-box,  at  which  point  the  feed-water  enters  the  boikr. 

2.  In  this  instance  all  the  feed-water  must  be  heated,  as  there  is  no  bye-pass 
to  let  cold  water  direct  into  the  boiler.  The  feed-heater  is  thoroughly  cleaded, 
and,  on  the  top,  there  is  a  chequer  plate,  which  serves  as  a  gangway,  or  standing 
piwe,  for  the  attendant,  when  oiling  the  engine. 

The  bearing-wheels  of  this  engine  are  of  wrought  iron,  with  cast  bosses. 
The  hind-wheels  support  a  solid  wrought  axle,  attached  to  tiie  front  end  of  the 
jjje^x.  The  fore-wheels  are  on  a  wrought  axle,  bolted  to  a  wooden  bed. 
The  perch-pin  passes  through  a  forging  fix^  to  the  under  side  of  the  barrel  of 
^  boiler,  a  little  behind  the  smoke-box.  There  is  a  stay  from  the  fire-box 
to  the  perch-pin,  and  there  is  a  pair  of  locking-chains  to  limit  the  motion. 
•    The  boiler  and  fire-box  are  cleaded  all  over. 

^IWe  is  a  closed  ash-pan,  provided  with  a  damper,  adjustable  by  means  of  a 
sector  and  thumb-nut. 

This  engine  ran  for  4  h.  8  m.  of  actual  time,  and  for  4  h.  15  m.  36  s. 
■ecfaaoieal  time,  giving  a  consumption  of  3*29  lbs.  of  coal  per  brake  horse- 
lower  per  hour. 

The  consumption  of  coal  per  gross  indicated  horse-power  was  3*02  lbs.  per 
w,  that  horse-power  being  9  '8. 

The  temperature  of  the  f^-water  was  about  210^j  and  the  quantity  evapo- 
»*ed  1370  lbs.,  equal  to  10*89  lbs.  of  water  evaporated  from  212°  per  lb. 
ofooaL 

On  a  subsequent  trial  for  regularity  of  running  it  was  feund  that  the 
ordinary  governor  and  throttle  controlled  the  engine  pretty  fairly,  but  not 
^^Hnooghly  welL 

It  will  be  seen  from  the  diagram  that  the  slide  was  badly  set.  The 
CKhihitorB  attribute  this  to  carelessness  in  final  adjustment  at  Cardiff. 

The  next  engine  was  (No.  499 1),  by  Messrs.  Tasker  and  Sons, 
ofAndover.    Price  210/. 

The  diameter  of  cylinder  is  9",  length  of  stroke  1  foot;  total  heating  surface 
158  square  feet ;  total  fir^-^iate  area  4*7  square  feet — at  the  time  of  trial  the 
whole  of  tins  was  in  use,  the  grate  not  being  diminished  at  all. 
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Tb0  exhiltttan  elec^ied  to  nm  at  60  Ibe.  pressme,  at  120  levolatioii^  aad  :a 
12-hor8e-power  on  the  brake. 

The  <^iinder  is  jdaced  on  the  fire-box.  It  is  Bteam-jacketed,  as  are.  ala 
the  covers.  The  crank-shaft  is  a  "bent"  shaft,  3  inches  in  .diameter,  mad 
of  S  0  crown.  It  is  carried  on  cast  brackets,  bolted  on  the  front  of  the  barrel 
One  pair  of  brasses  are  adjusted  sideways,  while  those  near  the  fly-wheel  an 
adjusted  vertically,  as  well  as  sideways. 

The  four  guide-bars  are  of  wrought  iron,  case-hardened.  The  guide-block 
are  of  cast  iron,  with  gun-metal  wearing-pieces,  and  key-adjustments  with  sei 
screws. 

The  steam  is  taken  direct  from  the  top  of  the  fire-box  into  the  cylindei 
jacket,  which  is  always  open  to  the  steam.  From  this  jacket  it  is  admittec 
by  1^  slide-valve  regulator,  or  starting-valve,  into  the  slide,  jad^et. 

Fig;  B.—Jndicaior^iaffram  of  Messrs.  Tosher  and  Sons*  Portdble  Steam- 
Engine,  No.  4991  (No.  2  diagcam,  82  lbs.  spring). 


The  principal  slide  is  of  cast  iron,  and  is  a  long  slide,  made  up  of  two  shorl 
slides  cast  together  into  one  casting ;  the  exhaust  from  the  two  ends  runs  aloof 
the  interior  of  the  connecting  casting  to  a  central  port  in  the  slide,  whicl 
travels  opposite  to  a  central  eduction  port  in  the  cylinder  facing.  The  whoh 
length  of  the  slide,  except  when  two  oiling  grooves  are  chased  across  it,  is  ii 
contact  with  tlie  facing  on  the  cylinder.  On  the  back  of  this  slide  there  an 
2  cast-iron  expansion  slides  provided  with  nuts,  in  which  lie,  right  and  left 
[Screws  formed  on  the  stalk,  so  that  the  expansion  can  be  adjusted  by  banc 
while  running. 

The  engine  is  controlled  by  a  governor  and  throttle-valve  of  the  ordinary 
construetion. 

The  feed-pump  is  worked  by  its  own  separate  eccentric;  and  is  boltec 
on  the  barrel  of  the  boiler,  not  far  from  the  fire-box.  The  pimip  is  alwayt 
drawing,  and  the  surplus  water  is  returned  to  the  pail  by  a  cock,  which  car 
be  regidated  by  means  of  a  Ions  handle  which  extends  within  the  fiieman'i 
reach  as  he  stands  at  the  fire-box.  From  the  rising  valve  of  the  pump  i 
pipe  proceeds  into  an  annular  jacket  round  about  the  waste-steam  pipe,  wmd 
runs  along  the  top  of  the  barrel  of  the  boiler  above  the  cleading.  From  th< 
end  of  this  jacket  (which,  it  should  be  said,  is  nothing  more  than  a  3-incl 
pipe)  continues  the  2-inch  exhaust  pipe.  The  feed-water  goes  from  thif 
jacket  into  a  bent  heater,  extending  round  the  inside  of  the  smoke-box.    The 
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heater  is  foimed  of  boiler  plate,  and  is,  in  truih,  a  water  side  to  the  whole  of 
the  smoke^box. 

Near  the  upper  -part  of  the  heater  there  are  diaphragms,  h^  wlijch  the 
witer  18  made  to  orcnlate  backward  and  forward  through  four  horizontal 
wTOQ^t-iroiQ  pipes,  which  extend  across  the  smoke-box,  a  liUie  above  the 
tuhe-lerel.  Srom  these  pipes  the  water  passes  by  a  check-yalve  into  4^ 
boiler,  throogh  the  front  tube-plate. 

The  hearing-wheels  are  of  wood,  the  spokes  beins  driven  into  sockets  in  the 
ittTes,  which  are  cast  iron,  cast  upon  chill  pin&  The  hind-wheels  are  carried 
OQ  a  wrought-iron  axle  bolted  to  ^e  front  side  of  the  &:e-boz.  The  fore- , 
wheels  are  on  a  wrought  axle  bolted  beneath  a  wooden  bed.  ^e  perch-pin 
pines  throngh  a  forging  fixed  on  the  under  side  of  the  barrel,  near  the  smoke- 
hoL  There  is  a  stay  from  the  bottom  of  the  perch-inn  to  the  hind  axle,  and 
there  are  a  jair  of  chains  to  limit  the  amount  of  lockme. 

The  barrel  and  fire-box  are  both  cl^ed,  and  the  a£-pan  is  provided  with 
adamper,  regulated  by  a  diain. 

This  engine  on  tnal  ran  for  2  h.  45  m.  of  actual  time,  and  2  h.  60  m. 
mechanical  time,  giving  a  consumption  of  4*94  lbs.  of  <x)al  per  brake  horse* 
power  per  hour. 

The  consumption  of  coal  per  gross  indicated  horse-power  was  4*36  lbs.  per 
hoar,  that  horse-power  beiM  13  '6. 

The  feed-water  was  raised  to  an  average  temperature  of  164^,  the  quantity 
evaporated  was  1568  lbs.,  equal  to  9  •  33  lbs.  of  water  evaporated  from  212°  per 
IhofcoaL 

Oq  the  subsequent  trial  for  regularity  in  running,  it  was  found  that  the 
govenuv  had  the  engine  under  Mr  control. 

The  next  engine  in  order  of  trial  was  No.  2927,  The  Reading 
Iron  Works  Company,  Limited,     Price  235/. 

This  engine  has  a  cylinder  of  Sh  inches  diameter,  and  length  of  stroke 
1  foot  2  inches,  a  total  heating  surface  of  211  square  feet.  Total  grate  area  of 
7 '2  square  feet,  of  which  a  portion  was  stopped  up  by  fire-brick,  leaving  an 
*rea  of  2  *  37  square  feet  at  the  time  of  trial. 

The  exhibitors  elected  to  run  at  17-horse-power  on  the  brake,  at  140  revo- 
lutions, and  at  80  lbs.  pressure. 

In  tiiis  engine  the  cylinder  is  bolted  on  the  top  of  the  fire-box,  and 
is  jacketed,  as  are  likewise  the  covers ;  the  cylinder-jacket,  however,  is  not 
zoade  in  the  usual  manner  by  cores  in  the  casting,  but  is  constructed  on  the 
plaa  pursued  by  this  firm  in  their  engines  at  the  Oxford  Show,  a  plan  not 
then  made  public.  This  mode  of  construction  consists,  as  already  casually 
mentioDed,  in  the  insertion  of  a  g-inch  thick  steel  bush,  whidi  r^y  forms 
the  working  barrel  of  the  cylinder ;  bands  are  left  in  the  casting  24  inches  from 
each  end,  wat  is  to  say,  deep  enough  to  contain  the  projection  on  tiie  •cover, 
the  steam  port,  and  a  |-inch  bearing  sur£eu:e  beyond  the  port ;  and  it  is  into 
these  2|  bored  bands  that  tbe  turned  exterior  of  the  working  cylinder  is 
ioitibly  driven  by  hydraulic  pressure.  This  process  appears  to  make  a 
thoroughly  successful  steam-tight  joint  between  the  cylinder  and  the  bands. 

1^  cyundor  jacket  is  in  direct  communication  with  the  boiler.  The  steank 
to  work  the  engine  is  taken  separately  immediately  from  the  top  of  the  fire- 
hox,  and  without  any  internal  pipe.  It  passes  by  a  starting  valve  into  the 
dide  jacket,  in  whidi  there  is  a  valve  formed  of  2  short  slides  cast  together  by 
an  attabbment  piece.  At  the  back  of  the  valve,  work  two  cast-iron  expansion 
•iides ;  these  have  on  their  backs  saddles,  in  the  form  of  half  nuts,  in  wbibh  work 
right  and  left-handed  double-threaded  screws,  formed  on  a  gun-metal  slide 
•tilk. 

The  craak-shaft,  which  is;  3|  in.  diameter,  is  of  iron,  and  is  out  out  of  the 
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solid  ;  it  is  carried  in  two  l)eariDg8,  the  one  near  the  fly-wheel  adjostable  up 
and  down,  that  near  the  cylinder  adjustable  sideways. 

The  b^krings  are  supported  on  cast-iron  brackets,  bolted  on  to  the  barrel  of 
the  boiler. 

The  guide-bars,  four  in  number,  are  of  cast  iron ;  the  guide-blocks  are  also  of 
cast  iroD.    The  adjustment  for  wear  is  made  by  letting  the  bars  together. 

There  are  the  usual  two  eccentrics,  one  for  the  main  slide,  and  the  other  for 
the  expansion. 

The  variation  of  the  expansion  is  due  to  the  action  of  the  governor,  which 
works  the  slide  stalk  by  means  of  a  toothed  sector,  the  position  of  which,  in 
relation  to  the  governor,  can  be  altered.  The  motion  of  the  sector  is  given  to 
a  pinion  on  the  expansion-slide  stalk,  and  in  this  way  the  engine  is  regulated 
by  the  variation  in  the  expansion.  There  is  also  a  regulation  from  tiie  same 
governor  by  means  of  a  throttle-valve  apparatus,  which  is  of  a  peculiar 
construction. 

The  valve  has  a  coil  spring,  in  the  nature  of  a  clock-spring,  attached  to  it, 
which  alyrays  tends  to  keep  it  fully  open.  The  arm  on  the  spmdle  of  the  valve 
carries  a'pin,  which  is  worked  by  the  governor  through  a  rod,  terminating  in  a 

Fig.  ^.—Indicator-diagram  of  The* Beading  Iron  Worlca  Co^%  Poriabh 
Steam-Engine,  No.  2927  (No.  4  diagram,  48  lbs.  spring). 


long  slot,  in  which  the  pin  lies.  The  governor  makes  far  more  than  the 
necessary  traverse  for  the  mere  moving  of  the  throttle-valve  from  wide  open  to 
close  shut,  so  that  a  snudl  portion  of  the  whole  motion  of  the  governor  would 
suffice  to  effect  the  total  motion  of  the  valve.  Advantage  is  taken  of  this 
construction,  and  in  the  following  manner.  Assume  that  it  is  intended  to  ran 
the  engine  at  such  a  speed  that  the  governor  balls  will  be  so  far  out  as  to 
leave  only  a  further  |-inch  of  motion  in  the  collar  of  the  eovemor,  then  the 
position  of  the  slot  is  so  adjusted  (by  means  of  a  right  and  left-handed  screw) 
that  .when  the  governor  balls  are  in  the  position  intended  the  valve  is  wide 
open,  and  there  is  no  wire-drawing  whatever  of  the  steam ;  but,  assuming  the 
engine  to  go  more  quickly,  and  the  balls  to  open  out  further,  they  will  begin 
to  close  the  valve,  and  if  they  went  out  to  their  extreme  distance  they  would 
close  it  entirely.  By  this  arrangement  the  engine  can  be  set  within  con- 
siderate limits,  to  run  with  the  full-open  throttle,  and  yet  to  give  the 
governor  such  control  as  will  close  the  valve. 

There  is  a  further  adjustment  of  the  expansion ;  this  is  done  by  hand  when 
the  ngiHe  is  standingi  and  consists  in  luting  the  portion  of  the  ezpanaion 
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eooentric  on  the  crank-shaft,  which  can  be  effected  by  means  of  a  screw 
puBiDg  through  a  driving-disk  fixed  on  the  crank-shaft,  and  through  a  slot 
in  the  eccentric.  By  this  means  the  expansion  eccentric  can  be  so  placed  as  to 
giTtt  its  quickest  travel  to  the  expansion  slide  at  the  moment  of  cut-off,  and 
Uui8  to  xnake  that  cut-off  sharp,  and  to  prevent  it  from  being  lingering  and 
wire-drawn. 

The  feed-pump  is  placed  vertically  under  the  crank-shaft,  and  is  bolted  on 
to  a  bracket  on  tne  barrel  of  the  boiler ;  it  is  worked  by  its  own  eccentric,  and 
is  regalated  by  a  cock  in  the  suction.  The  pipe  from  the  rising  clack-box  of 
the  pamp  is  jointed  to  a  li-inch  copper  pipe,  which  circulates  backwards  and 
forwvds  in  a  flat  chamber,  bent  to  the  curve  of  the  inside  of  the  smoke-box. 
llwre  are  30  feet  run  of  this  copper  pipe  in  the  chamber.  From  there  the 
feed-water  passes  through  a  stop-lmck  valve,  and  enters  the  boiler  by  the  front 
tnhe-idate.  The  waste-steam  pipe  is  for  convenience  brought  through  the 
Iwrel  of  the  boiler,  but,  to  prevent  the  injurious  effects  which  would  arise 
from  passing  a  naked  exhaust-steam  pipe  through  an  atmosphere  of  high- 
rnesnre  ste^n,  this  pipe  is  encased  in  another,  and  between  the  two  there  is 
about  an  inch  thickness  of  felt.  When  the  waste-steam  pipe  reaches  the 
smoke-box  it  divides,  one  branch  goes. upwards  to  give  the  blast,  the  other 
bnoch  goes  into  the  feed-heater  previously  described.  The  uncondensed 
portion  of  that  steam  which  passes  into  the  neater  issues  from  the  other  end 
of  it,  and  joins  on  to  the  first-mentioned  portion,  so  as  to  add  its  volume  to 
the  blast  of  waste  steam. 

Both  the  slide-valve  rods  are  guided  in  gun-metal  bushes,  four  inches  long, 
fixed  in  the  wrought  frame  which  carries  the  outer  end  of  the  guide-bars, 
Vkd  also  carries  the  governor.  The  boiler  is  thoroughly  cleaded  all  over.  The 
itttemal  fire-box  is  without  any  riveted  seam,  being  welded  up  into  one  piece. 
There  is  the  usual  closed  ash-pan  with  damper. 

The  bearing-wheels  have  wrought-iron  spokes,  cast  into  the  bosses,  and  into 
the  rims.  These  latter  have  each  two  internal  feathers  near  to  their  edges, 
SDd  thos  are  of  that  which  may  be  called  a  double  T  section.  There  are 
^KSBeB  between  the  feathers  to  receive  the  outer  ends  of  the  spokes.  The 
jttTee  of  the  wheels  are  bored  out,  and  have  loose-bored  cast-iron  boxes  fitted 
in,  and  held  in  by  three  bolts.  The  hinder  wheels  are  fitted  on  wrought- 
uw  axle  arms,  which  are  forged  with  large  D-shaped  ends,  by  which  they 
«w  riveted  to  the  side  plates  of  the  fire-box.  The  front  wheels  are  also  fitted 
OQ  wnmght-iron  axle  arms,  that  are  fastened  to  the  front  bed.  The  whole  of 
the  fore  carriage  is  of  wrought  iron,  with  the  exception  of  the  lockinc-plates, 
*^  are  of  cast  iron.  The  perch-pin  is  carried  in  a  fomng  attached  to  the 
Qnder  side  of  the  fore  end  of  the  barrel  of  the  boiler.  The  lower  end  of  this 
pin  is  steadied  by  a  stay  to  the  front  of  the  fire-box,  and  the  amount  of  locking 
^  J^nlAted  by  locking-chains. 

The  performance  of  this  engine  has  already  been  incidentally  alluded  to  when 
deacrihng  engine  No.  4942. 

It  may  be  well,  however,  to  repeat  here,  that  on  the  trial  this  engine  ran 
^4h.  55m.  30s.  actual  time;  and  for  4h.  51m.  36s.  mechani^  time, 
«K>wing  a  consumption  of  coal  of  2*881  lbs.  per  brake  horse-power  per  hour, 
^le  consumption  of  coal  per  gross  indicated  horse-power  was  2*377  lbs.  per 
*^,  that  horse-poww  being  20*58. 

The  average  temperature  of  the  feed-water  was  about  210®,  the  quantity 
^^^KMted  was. 2497  lbs.,  equal  to  10*49  lbs.  of  water,  at  212<^,  per  lb.  of 

The  daty  done  by  this  engine  was  highly  satisfactory,  both  as  regards 
domical  qualities  and  as  re^rds  its  steadiness  in  the  trials  for  governing 
^^i^ties;  great  intelligence  and  ability  had  obviously  been  bestowed  upOR 
4e  desig^iing  and  carrying  out  the  detuls  of  this  engine. 
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The  Judges  awarded  it  the  Second  Prize,  207. 

It  wonld  not  be  right  to  close  the  notice  of  this  engine  without  a  word  of 
commendation  for  its  ^ver. 

As  is  well  known  to  the  readers  of  this  Journal,  the  management  of  the 
engines  during  trial  is  confided  by  the  Exhibitors  to  men  of  great  abiHtj  and 
experience  in  the  art  of  driving ;  but,  among  them,  the  Judges  beUeye  the 
driver  of  this  engine  is  entitled  to  a  yerv  hi^h  rank,  and  certainly  nothing 
could  exceed  the  steady,  earnest,  and  unnaggmg  attention  which  he  devoted 
to  his  work. 

The  next  engine  for  trial  was  (No.  4245)  by  E.  R.  and  F. 
Turner,  of  Ipswich.     Price  245/. 

Like  many  other  engines  tried  on  this  occasion,  this  had  two  fly-wheels ; 
one,  the  working  wheel  used  for  transmitting  power,  the  other  the  wheel  con- 
taining the  universal  joint  to  suit  the  brake. 

One  of  these  wheels  unhappily  became  unkeyed  twice  during  the  trial;  it 
was  therefore  determined  by  the  Judges  that  this  precluded  the  engine  from 
competing  for  the  prize;  but,  at  the  request  of  the  JBxhibitors,  and  in  order  to 
ascertain  its  merits,  the  engine  was  sufl^ered  to  make  the  trial. 

This  engine  has  a  cylinder  nine  indies  in  diameter,  and  one  foot  length  of 
stroke.  It  has  a  total  heating  surface  of  187*8  square  feet,  and  a  total  fire- 
grate area  of  3*5  square  feet,  the  whole  of  the  area  being  used  during  the 
trial. 

The  Exhibitors  elected  to  work  at  80  lbs.  pressure,  to  develop  20-hor8e- 
power  on  the  brake,  and  to  run  at  180  revolutions  per  minute. 

Hie  cylinder  is  bolted  on  to  the  top  of  the  fire-box,  and  is  steam-jacketed, 
as  is  also  the  front  cover ;  the  back  cover  has  an  air  space,  but  is  left  un- 
jacketed  in  order  to  admit  of  the  joint  being  broken  whilst  steam  is  up ;  the 
jacket  is  at  all  times  open  to  the  boiler. 

The  steam  is  collected  by  means  of  an  internal  pipe,  running  along  the  barrel 
of  the  boiler  to  the  front  end,  and  having,  for  about  three  feet  of  the  front 
port,  h  i^'  holes  in  its  upper  side,  about  20  in  number. 

It  ^ould  bo  stated  tnat  the  top  of  the  fire-box  is  level  with  the  top  of  the 
barrel 

The  steam  is  admitted  to  the  slide-jacket  through  an  ordinary  slide-regulator^ 
or  starting-valve. 

The  slide-jacket  is  bored  out  to  receive  the  slide-valve,  which  is  of  the 
piston  kind;  this  valve  is  hollow,  and  the  steam  passes  from  that  end  of 
the  jacket,  to  which  it  is  admitted  from  the  regulator,  through  the  body  of  the 
valve,  to  the  other  end  of  the  jacket  At  each  extremity  of  the  slide-valve  there 
are  two  packing-rings  of  cast  iron ;  these  rings  are  pinned  to  the  valve  for  so 
much  of  their  circumference  as  is  required  to  cover  the  passages  into  tlie 
cylinder,  beyond  these  places  the  rings  rapidly  taper  down  and  are  left  free  to. 
expand.  The  exhaust  takes  place  in  between  the  two  ends  of  the  valve^  and 
round  about  the  tube  through  which  the  steam  passes.  There  is  no  expan- 
sion-slide, but  the  throw  of  this  main  valve  is  regulated  by  the  governor 
acting  on  the  eccentric ;  this  action  is  obtained  in  a  peculiar  manner — a  manner 
which  it  will  probably  be  difiScult  to  render  intelligible  by  mere  description— 
a  sketch  is  therefore  added  (JB'ig.  7,  p.  75). 

On  the  crank-shaft "  a,"  is  keyed,  by  one  of  its  sides  only,  a  hollow  disk, 
"  6,"  containing  the  governor,  and  containing  the  attachment  of  the  eccentric 
The  sheave,  '*  c,"  of  the  eccentric  (which  takes  the  eccentric  band)  is  outside 
the  disk, "  h  f  this  part  of  the  eccentric  has  a  slot,  or  oval  space,  "  d^  in  it  to 
allow  the  crank-shaft  to  pass  freely  throuj^h, — the  connection  of  the  ecoentric 
not  being  in  any  way  to  the  crank-shaft  (as  already  stated),  but  to  a  point  of 
attachment, ''/,"  within  the  hollow  disk  keyed  upon  the  shaft,    lliere  is  a 
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large  central  bole  round  about  the  crank-shaft  in  that  side  of  the  disk,  close 
to  the  outside  of  which  is  the  sheave,  "  c,"  of  the  eccentric ;  and  through  this 
hole  a  species  of  tail,  "  ^r,"  cast  on  the  side  of  the  eccentric  sheave,  passes  into 
the  cavity  of  the  disk.  The  govoroor  within  the  disk  is  composed  of  two 
weights,  "A  A,"  lying  the  one  on  the  one  side  of  the  crank-shaft,  and  the  o-lier 
on  the  other,  and  so  coupled  by  a  link,  "  t,"  that  in  whatever  position  the 
governor  may  be  one  weight  always  balances  the  other.  On  the  engine  beiiiff 
put  in  motion  the  centrifugal  force  tends  to  drive  these  weights  outwaidBy  and 
would  do  so  freely  were  it  not  for  two  powerful  springs,  **jj,  one  of  which  is  in 
<x)nneotiQn  with  each  weight.  These  springs  replace  the  effect  of  gravity  in  an 
ordinary  governor,  and  keep  the  weights  from  too  readily  flying  out,  and  also 
■serve  to  sive  the  return  force  to  the  governor,  when  the  engine  slackens  its  speed. 
To  one  of  these  weights  is  attached  a  piece  of  iron,  "  Ar,"  with  a  curved  end,  "  T; 
this  end  pauses  through  a  slotted  pivot,  *'Sn,"  in  the  tail,  **^,''  by  which  the 
eccentric  is  suspended  from  the  pin,  ^/,"  in  the  disk.  As  the  weights  move 
outwards,  under  the  influence  ofthe  quick  revolutions  of  the  engine,  they  take 
with  them  this  piece  of  iron ;  and  the  curved  end,  in  its  traverse  (it  being  set  at 
xin  angle  in  relation  to  its  ^mth  of  motion)  acts  as  an  incline  to  shift  the  eccentric. 
If  the  engine  be  in  head-gear  it  shifts  the  eccentric  from  the  extreme  position 
of  that  gear  towards  the  centre ;  the  more  nearly  it  approaches  the  centre  the 
less  is  the  throw  of  the  slide  (the  lead  remaining,  however,  nearly  constant) 
and  the  sooner  is  the  steam  cut  off,  while  at  the  very  centre  the  eccentric  is 
immediately  opposite  the  crank-pin,  and  there  will  be  no  admission  of  the 
«team  whatever,  except,  as  in  the  case  of  a  link  motion,  that  due  to  the  lead. 

If  it  is  desired  to  reverse  the  engine  for  any  reason,  preparation  for  this 
must  be  made  before  starting,  as  it  cannot  be  done  wnile  running.  The 
reversal  is  effected  by  shifting  the  position  of  the  curved  piece  of  iron,  by 
means  of  set-screws,  so  that  the  inclination  to  its  path  shall  be  left-handed, 
instead  of  right-handed ;  and  thus,  when  the  engine  is  at  rest,  the  eccentric 
is  found  on  the  opposite  side  of  the  centre  to  that  on  which  it  was  when  the 
engine  was  set  for  going  ahead ;  so  that  on  the  governor-weights  flying  out  the 
reversed  inclination  of  the  curved  piece  of  iron  causes  the  eccentric  to  depart 
from  its  extreme  position  in  stem  gear,  towards  the  centre,  as  formerly  it 
caused  it  to  depart  from  its  extreme  position  in  head  gear,  towards  the  centre. 

The  crank-shaft  is  a  **  bent  **  one,  3^  in.  general  diameter,  but  3^  in.  at  the 
•crank-pin,  and  is  supported  in  two  gun-metal  bearings ;  the  one  on  the  fly- 
wheel side  is  adjustable  horizontally,  the  one  on  the  crank  side  is  adjusted 
vertically. 

These  gun-metal  bearings  are  carried  in  wrought  heads,  bolted  to  angle-irons, 
riveted  to  the  barrel  of  Sxe  boiler ;  the  heads  are  placed  with  the  flat  sor- 
faces  in  such  a  direction  as  to  admit  of  their  slightly  bending,  when  the 
lx)iler  expands  under  heat.  The  wrought  heads  have  welded  to  them 
wrought-iron  tie-bars,  which  extend  back  to  the  cylinder  to  lugs,  upon  which, 
and  upon  the  slide-jacket,  they  are  bolted.  These  wrought  tie-bars  carry 
■a  cross  frame,  which  supports  the  outer  end  of  the  guide-bar.  There  is  only 
■a  single  guide-bar,  which  is  below  the  piston-rod.  This  bar  is  of  wrought 
iron,  and  is  embraced  by  a  cast-iron  guide,  made  in  an  upper  and  a  lower  part, 
with  capacity  for  adjustment 

The  Exhibitors  noint  out  that  by  the  previously  described  arrangement, 
the  engine  is  entirely  self-contained,  and  wholly  independent  of  support  by  the 
boiler,  except  so  far  as  the  mere  carrying  of  the  weight  of  the  engine  is 
ooncemed. 

The  feed-pump  is  immediately  under  the  crank-shaft ;  it  is  worked  by  its 
own  eccentric ;  it  is  always  drawing,  and  returns  the  surplus  water  into  the 
feed-pail.  There  is  in  the  return  pipe  below  the  regulator  (which  is  a  screw- 
valve  and  not  a  cock)  a  steam  nozzle  in  connection  with  the  exhaust-pipe,  so 
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thaii  as  the  sorplns  water  returns  iDto  the  pail,  a  portion  of  the  exhanst  steam 
UowB  throQgh  the  middle  of  it,  and  heats  it  as  it  goes  back. 

The  exhanst  pipe  enters  the  side  of  the  smoke-box,  tnms  np  in  that 
box,  and  terminates  very  considerably  below  the  base  of  the  chimney,  the 
diameta  of  the  orifice  being  as  much  as  2|  in. 

It  has  been  a  matter  of  surprise  to  the  Judges  (a  surprise  that  has  been 
emsBed  on  several  occasions  to  exhibitors)  that  a  body  of  men  who  have 
labored  so  diligently  to  improve  the  portable  engine,  shomd  not,  in  the  matter 
of  the  blast-pipe,  take  example  from  locomotive  practice.  In  locomotives,  for 
many  years  past,  the  improvements  in  obtaining  a  steady,  uniform,  and 

Rg,  ^^^hMeaioT'-diagTam  of  Mestre.  E.  B.  and  F.  Turner's  Pariehle 
Steam-Engine^  No.  4245  (No.  2  diAgram,  45  lbs.  Bpring). 


Kil  draught,  coupled  with  a  large  orifice  of  the  exhaust  nozzle,  have  been 
to  be  in  a  great  measure  due  to  the  change  that  has  been  made  in  the 
Con  of  the  nozzle ;  a  change  which  brought  its  delivery  from  out  of  the 
of  the  chimney  to  a  position  in  the  smoke-box,  just  above  the  top  row  of 
tubes. 
The  Judges  are  glad  to  see  that  Messrs.  Turner  recognise  this  fact. 
The  bearing-wheels  are  of  wood,  the  spokes  being  driven  into  cast-iron  naves 
^ese  naves  are  cast  on  chill  pins ;  the  hind-wheels  are  on  a  wrouzht-iron 
ads  extending  along  the  front  of  the  fire-box ;  the  fore- wheels  are  also  on  a 
*iOD^t-iion  axle.  There  is  not  any  wooden  bed,  but  a  cast  locking-plate  is 
carried  on  the  top  of  the  axle ;  and  a  bearipg-plate,  made  of  a  suitable  form,  and 
of  wionght  iron,  is  fixed  on  the  under  side  of  the  barrel  of  the  boiler ; 
Mow  thiB  plate  there  is  a  casting,  terminating  in  a  spherically-shaped  face, 
wiiich  bears  on  a  cup,  formed  in  the  cast  plate  on  the  top  of  the  axle. 

There  is,  as  has  been  already  stated,  a  wheel  on  each  end  of  the  cnmk-shaft, 
aidi  wheel  containing  counter-balances  to  the  crank,  so  placed  as  to  bring 
tbeir  joint  effect  immediately  opposite  the  crank-pin. 

ThijB  engine  ran  for  3  h.  52  m.  actual  time,  and  for  3  h.  51  m.  mechanical 
time,  equal  to  a  consumption  of  3*63  lbs.  of  coal  per  brake  horse-power  per 
liour. 

The  indicat<»r  diagram  (Fig.  8)  given  above  shows  the  effect  of  cutting  off 
with  a  single  slide,  driven  off  the  equivalent  of  a  link  motion. 

The  oonsxmiption  of  coal  per  gross  indicated  horse-power  was  2*9  lbs.  per 
boor,  the  horse-power  being  24*9. 

The  feed-water  was  heated  up  to  about  162^,  the  quantity  evaporated  was 
2780  lbs.,  equal  to  9*93  lbs.  of  water,  at  212^  per  lb.  of  coal 
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On  the  trial  for  ability  of  goyemingy  the  results  were  foand  to  be  yerj 
satisfjBctory ;  not  only  was  the  engine  under  the  most  perfect  coatrol,  but  the 
variation  in  speed  did  not  amount  to  4  per  cent,  between  the  pace  due  to  the  full 
load,  and  that  arimng  from  working  against  no  resistance  except  the  trifling 
friction  of  the  engine  and  brake. 

The  Judges  felt  that  this  successful  expansive  soYefning  arrangement  was 
peculiarly  one  of  those  cases  for  which  the  bilver  Medals  were  intended,  and 
they  therefore,  in  accordance  with  the  regulations,  sought  for,  and  obtained,  the 
approbation  of  the  Stewards  to  their  awarding  to  the  Exhibitors  a  Medal  for 
**  MartweU's  Patent  Variable  Expansion  GrOYemor.'* 

The  next  engine  that  came  to  trial  was  that  of  Banows  and 
Stewart,  of  Banbury  (No.  2950),    Price  280/, 

This  engine  had  a  cylinder  of  9i  in.  diameter,  and  1  ft.  1  in.  length  of  stroke, 
a  total  heating  surface  of  129*8  sq.  ft.,  and  a  fire-grate  area  of  5*02  sq.  ft— the 
whole  of  the  area  being  used  at  the  time  of  triaL 

Pig.  9. — Indicator  Diagram  of  Meaers.  Barrows  and  Stewart's  Portahh 
Steam-Engine,  No.  2950  (No.  4  diagram,  82  lbs.  spring). 


The  Exhibitors  elected  to  run  at  120  rerolntions  per  minute,  at  l^hone* 
power  on  the  brake,  and  at  70  lbs.  pressure  of  steam. 

The  cylinder  is  bolted  on  to  the  top  of  the  barrel,  near  the  smoke-box  end, 
is  not  steam-jacketed,  exc^t  for  about  half  its  circumference,  and  this  is  done 
by  the  steam  on  its  way  to  the  slide-chest  The  cylinderH»sting  also  contains 
the  slide-jacket,  the  starting-YalYC  box,  and  the  throttle-YalYe.  llieie  is  not 
any  expansion-slide.  The  single  slide  is  worked  by  an  eccentric  in  the  oidinaiy 
manner ;  the  throttle-YalYC  is  worked  by  the  gOYemor.  The  feed-pump  derives 
its  motion  direct  from  the  piston-rod  cross  head,  and  is  supportea  by  flanches 
alongside  the  cylinder,  and  under  the  lagging;  it  is  of  gun-metal. 

The  exhibitors  claim  for  this  construction  simplicity,  and  a  diminution  of 
the  number  of  attachments  to  the  boiler.  The  governor  is  of  the  ordinary  type, 
but  it  is  rendered  more  sensitive  by  the  addition  of  a  spiral  spring  round  about 
the  spindle.* 

*  TbeqnestioD.of  the  sensitiveness  of  governors  is  toaehed  lyponin  tlie  oon- 
eludiog  remariu. 
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The  crank-shaft  is  carried  in  two  cast-iron  brackets,  bolted  to  the  boiler 
«fv  Uie  fire-box.  The  brasses  in  those  brackets  have,  on  the  fly-wheel  side,  a 
lotieal  adjostment,  and  on  the  opposite  side  they  are  in  three  pieces  with  a 
boriioiital  wedge  adjustment  The  crank-shaft  is  of  the  "  bent "  kind,  and  is 
of  wrought  iron. 

The  guide-bar  is  a  single  one,  sbtted  down  the  middle,  attached  to  the 
cyliDder  stuffing-box  at  one  end,  and  to  a  bracket  fast  to  the  boiler  at  the 
other.  Through  the  slot  is  an  arm,  which  connects  the  cross-head  to  a  guide- 
Uock  bearing  on  the  under  side  of  the  guide-bar.  This  guide-block  has  a  lug 
pointing  downwards,  which  gives  motion  to  the  feed*pump  plunger.  The 
pomp  is  easily  inemected,  it  is  provided  with  a  flexible  suction-pipe  to  dip  into 
the  leed-water  pail.  The  pipe  from  the  rising  clack-box  is  carried  alongside 
the  boiler  to  near  the  smoke-box  end,  where  it  enters  the  boiler  through  a 
check-valve.    There  are  no  means  of  heating  the  feed. 

The  bearing-wheels  are  of  wood,  with  iron  tyres.  The  hind-wheels  are 
fitted  to  a  wrought  axle,  bent  to  pass  beneath  the  fire-box,  to  which  it  is  attached 
bvlnckets.  The  fore-wheels  are  fitted  to  an  axle  secured  to  a  wood  bed. 
iWe  is  a  flanged  iron  bracket,  riveted  to  the  under  side  of  the  boiler  at  the 
■aoke-box  en<^  which  carries  a  perch-pin ;  the  bottom  of  this  pin  is  stayed  to 
the  fire-box,  and  there  are  two  chains  to  regulate  the  amount  of  locking. 

This  engine,  upon  trial,  ran  for  2  h.  30  m.  actual  time,  and  for  2  h.  25  m.  6  s. 
mechanical  time,  giving  a  consumption  of  5*78  lbs.  of  coal  per  brake  horse- 
poirer  per  hour.  The  indicator  diagram  shows  that  14*27  gross  indicated 
hone-power  were  developed,  making  a  consumption  for  each  such  horse- 
power of  4  *  87  lbs.  of  coal  per  hour. 

Hie  feed  water  was  cold  when  pumped  in,  the  quantity  evaporated  was  equal 
to  1506  lbs.  at  212^,  equivalent  to  8*97  lbs.  at  212°  per  lb.  of  coal 

Qq  the  trial  of  the  engine  to  ascertain  the  power  of  the  governor,  it  was 
found  that  Uie  engine  was  under  fair  control. 

The  last  engine  which  was  tried  was  that  of  Messrs.li  Ashby, 
Jcfieys,  and  Luke,  of  Stamford  (No.  4004).     Price  230/. 

The  cylinder  is  9|  inches  diameter,  by  1  foot  2  inches  stroke.  The  total 
iMitiDg  suriiBce  is  204*5  feet.  The  total  fire-grate  is  5*5  feet,  but  this  was  re- 
daoed,  by  fire-brick,  during  the  trial  to  an  area  of  two  square  feet,  in  two 
^Qctioxis  of  1  foot  eaclu 

The  Exhibitors  determined  to  run  at  120  revolutions  per  minute,  at  8-hor8e- 
power,  and  at  80  lbs.  pressure  of  steam. 

The  cylinder  is  bolted  upon  the  fire-box;  it  is  jacketed  all  round  its 
fvenmference,  and  at  the  endbB.  The  crank-shaft  is  of  the  **  bent  **  type,  and 
itflUKle  of  wrought  iron ;  it  is  carried  in  bearings  supported  by  two  horns  <m 
Jjciade  broad  casting,  bolted  to  the  top  of  the  boiler,  at  the  smoke-box  end. 
^  hearings  have  adjustment  for  endway  wear.  On  the  back  of  Uie  main 
'^valve,  which  is  composed  of  two  short  slides  coupled  by  bolts,  there  is 
^  eipansioQ  slide  of  similar  construction. 

The  governor  is  of  the  ordinary  kind,  working  an  ordinary  throttle-valve. 
y^  goMe-bar  is  a  single  one  of  wrought  iron.  The  guide-block  is  of  cast 
^^  working  upon  the  bar,  and  flanged  round  to  grasp  its  under  side  at 

The  exhaust  on  leaving  the  cylinder  passes  through  two  pipes,  which 
^Waoe  the  barrel  of  the  boiler  as  fu:  as  the  under  side,  where  these  pipes 
^  longitudinally,  and  enter  into  two  2h  tubes,  which  convey  the  exhaust 
^  the  bUnst-pipe  in  the  smoke-box.  Inside  these  tubes  are  two  li-inch  pipes 
f^veymg  the  feed  on  its  way  from  the  feed-pump  to  the  boiler.  The  pump 
^  locked  by  an  eccentric  oa  the  crank-shaft.  The  pnmp^valves  work  in 
^Qiucal  seats,  and  have  conical  faces,  and  these  opnes  are  prolonged  below  the 
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valves  till  tbey  terminate  in  points.  The  Exhibitors  attribute  to  this  form  a 
more  easy  entrance  for  the  water.  The  bearing-wheels  are  of  wood.  The 
axles  for  the  hind- wheels  are  supported  in  cast-iron  brackets,  bolted  to  the  fire- 
box. 

On  trial  the  engine  ran  for  1  h.  48  m.  of  actual  time,  and  1  h.  52}  m.  of 
mechanical  time,  the  coal  used  being  7*47  lb.  per  brake  horse-power  per 
hour.    The  indicator  diagram  shows  a  development  of  12*15  horse-power. 

Fig.  10. — Indicator-Diagram  of  Messrs.  Ashby,  Jeffery,  and  Lukes 
Portable  Steam-Engine^  No.  4004  (No.  1  diagram,  48  lbs.  spring). 


equivalent  to  a  consumption  of  4*92  lbs.  of  coal  for  each  such  horse-power* 
'Ae  great  disparity  between  the  brake  and  the  indicated  horse-powers,  vie,  as 
2  to  8,  it  is  believed  arose  in  a  large  measure  from  sand  of  the  cores  having 
been  left  in  the  steam  passages,  and  then  being  driven  from  them  into  the 
cylinder. 

The  temperature  of  the  feed  water  was  not  taken.  The  quantity  evaporated 
was  equal  to  about  1146  lbs.  at  212^,  being  at  the  rate  of  9*27  lbs.  per  peund 
of  coal. 

For  the  purposes  of  easy  comparison^  the  leading  climensioDft 
of  the  different  engines,  and  also  the  results  of  the  trials,  are 
exhibited  ^i  the  following  Tables  I.  and  II.,  prepared  by  Messrs. 
Eastons  and  Anderson,  the  Consulting  Engineers  of  the  Society. 

The  Judges  look  upon  the  results  which  these  Tables  show  as 
highly  satufactory  in  many  cases,  and  as  reflecting  in  those 
cases  the  greatest  possible  credit  on  the  engineers,  to  whom  such 
results  are  due. 

The  professional  duties  of  the  Judges  have  caused  them  U> 
be  intimately  acquainted  with  the  progress  and  attainments  of 
the  marine  engine,  of  the  locomotive,  and  of  the  fixed  engine, 
used  for  manufacturing  purposes,  and  with  those  of  the  engines 
employed  for  pumping  water;  and  they  have  no  hesitatioa  in 
saying,  that  agricultural  engineers  may  fearlessly  challenge  for 
their  work,  comparison  with  any  one  of  these  odier  products  of 
engineering  science  and  skill. 
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The  Cornish  pumping-engine  used  to  be  looked  upon  as  the 
most  economical  of  all.  The  Monthly  Report  for  June  last 
sbows  that  their  average  duty  in  diat  month  was  53'3  millions  of 
poonds  raised  1  foot  high  by  the  combustion  of  1  cwt.  of  coal, 
and  that  the  duty  of  the  best  engine  was  71*7  millions  of  pounds. 

These  sound  like  very  large  figures,  very  much  as  a  sum 
stated  in  francs  appears  enormous,  until  the  proper  divisor  is 
applied  to  bring  it  into  pounds  sterling,  and  then  the  bulk 
Tanishes,  and  one  is  enabled  to  judge  of  the  amount  in  relation 
to  other  sums  with  which  one  is  familiar. 

When  this  reducing  test  is  applied  to  the  Cornish  engine 
coinage,  it  will  be  found  that  71*7  millions  of  pounds  lifted  1 
foot  high  for  a  cwt.  of  coals,  means  309  lbs.  of  coal  per  horse- 
power per  hour,  a  quantity  rather  over  J  lb.  per  horse-power 
per  hour  more  than  that  which  was  burnt  by  the  most  econo- 
mical engine  tried  at  Cardiff;  and  it  must  be  remembered  that 
not  only  is  this  best  Cornish  engine  working  with  the  aid  of 
condensation,  giving  a  vacuum  of  probably  13  lbs.  on  the  square 
inch,  but  that  it  has  an  80-inch  cylinder,  and  9  feet  stroke,  so 
that  the  cooling  surfaces  of  the  cylinder,, and  the  piston  friction, 
and  other  frictions,  are  considerably  less  relatively  to  the  size  of 
the  engine,  than  they  can  be  in  a  portable  »with  its  9-inch 
cylinder  and  1  foot  of  stroke. 

Following  up  the  Cornish  engine  comparison  it  may  not  be 
uniss  to  point  out,  that  two  of  the  engines  tried  at  Cardiff  gave 
duties  above  that  of  the  best  of  the  engines  in  the  June  Cornish 
Report,  viz.,  79*49  millions,  and  76*64  millions,  as  against  71*7 
Bullions,  and  that  the  average  duty  of  the  engines'  tried  at  Cardiff 
^•s  57*09  millions  as  against  53*3  millions  the  average  of  the 
Cornish. 

Recent  improvements  have  brought  the  marine  steam-engine 
down  to  as  low  a  consumption  as  2  lbs.,  or  under,  per  Indicated 
«wse-power  per  hour ;  but  here  again  the  engines  are  of  large 
^  have  the  great  advantage  of  condensation,  and  that  a  sur- 
^  condensation,  and  in  many  cases  the  advantage  (or  supposed 
^▼antage)  of  compound  cylinders. 

The  consumption  of  the  most  economical  engine  tried  at  this 
'W,  of  which  successful  indicator  diagrams  were  obtained,  the 
^i^pne  of  the  Reading  Ironworks  Company  (Limited),  was  as 
*w  as  2*377  lbs.  per  Indicated  horse-power  per  hour ;  a  con- 
'^ption  which  will  bear  favourable  comparison  with  the  best 
^odem  marine  engines,  when  it  is  remembered  that  those  en- 
jioes  condense  their  steam,  and  are  of  large  size. 
^  The  Judges  will  take  the  liberty  of  throwing  out,  in  conclu- 
^on,  one  or  two  suggestions,  and  they  do  so  with  the  more  con- 
fidence, because  they  know  that  these  Reports  are  really  studied 
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bj  tbeir  engineering  brethren,  and  that  such  well-founded  obser- 
vations as  are  made  in  them  are  weighed  and  acted  upon. 

The  first  of  these  suggestions  is,  as  to  whether  some  ready 
means  should  not  be  devised  for  enabling  the  feed-heater  to  be 
cleaned  out ;  if  this  were  done,  the  feed-heater  would  not  only 
do  good  duty  in  heating  the  feed-water  when  all  was  new  and 
in  good  order,  but  would  continue  to  do  such  duty,  and  would 
act  as  a  valuable  trap  to  receive  a  portion  of  the  lime,  which 
otherwise  would  be  deposited  in  the  boiler. 

The  second  of  these  suggestions  is,  that  to  obtain  really  sen- 
sitive governing  of  the  engine,  the  governors,  instead  of  being 
driven  only  at  the  engine  speed,  or  even  below  the  engine  speed, 
as  they  were  in  many  instances  at  this  show,  should  be  driven 
at  a  higher  velocity,  so  as  to  open  rapidly  on  a  small  increase 
in  speed,  and  should  be  provided  with  springs  to  quicken  the 
action  of  gravity,  in  returning  them  on  a  diminution  of  the  velo- 
city of  the  engines  ;  and  further,  that  for  real  uniformity  of  work, 
the  arms  should  never  be  pivoted  on  pins  placed  between  the 
spindle  and  the  ball  (as  in  Fig.  11),  as  such  a  position  for 


Fig.  11. 


A/- 


the  pivot  tends  to  most  materially  diminish  the  vertical  height 
AB  as  the  balls  fly  out ;  because  whilst  the  ball  rises  from  B  to 
B',  and  thus  diminishes  that  height,  the  produced  line  of  the 
centres  of  the  arm  falls  from  A  to  A',  and  causes  a  still  further 
diminution. 

To  promote  uniformity,  the  pivots  should  be  on  the  side  of  the 
spindle  away  from  the  baUs,  as  in  Fig.  12  (the  spindle  being 
slotted  to  allow  of  the  passage  of  the  arms),  as  by  that  arrange- 
ment the  point  of  intersection  of  the  arms  of  the  governor-ball 
with  the  spindle  rises  as  the  balls  rise,  and  thus  the  height  A'  B' 
is  kept  much  more  nearly  equal  to  the  height  AB.  ^ 
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The  third,  and  by  far  the  most  important  point,  to  which  the 
Judges  have  to  call  attention,  relates  to  the  firing. 

There  can  be  no  doubt  that  a  large  portion  of  the  great 
success  of  the  engines  on  this  occasion  arose  from  the  high 
eraporative  duties  got  out  of  the  boilers. 

The  analysis  of  the  Llangennech  coal  shows  that  its  theoretical 

Fig.  12. 


power  of  heating  amounts  to  15*24  lbs.  of  water,  evaporated  from 
212°,  for  each  pound  of  coal  burnt  (see  Appendix). 

That  a  duty  of  even  so  much  as  11*83  lbs.*  of  water  should 
we  been  obtained,  proves,  not  merely  that  the  heat  generated 
n»ii«t  have  been  largely  utilized  by  the  boiler,  but  also  that  the 
g^ter  part  of  the  coal  must  have  been  completely  burnt,  and 
^uftt  this  must  have  been  done  without  the  admission  of  any 
<^<*«iderable  excess  of  air. 

The  Judges  may  perhaps  be  pardoned  for  reminding  some 
f f  their  readers  that  it  is  possible  so  to  deal  with  coal,  or  coke, 
iQ  a  fire,  that  a  large  portion  of  it  shall  escape  unconsumed  up 
^  chimney,  and  shall  do  this  without  the  appearance  of 
^oke. 

Assuming  a  fire  to  be  fed  with  insufficient  air,  this  is  what 
^es  place.     The  air  coming  in  contact  with  the  fuel  imme- 

.  *  In  the  instance  of  the  steam-jacketed  cylinders,  the  steam  condensed  in  their 
JKkets  passed  back  direct  into  the  boilers,  and  thus  escaped  actual  measurement ; 
*^  water  of  condensation  had,  howeyer,  to  be  re-evaporated  by  the  boilers,  just  as 
^nch  as  if  it  had  been  visibly  mingled  with  the  feed  water,  and  thus  the  evapora- 
^▼e  datiesof  the  boilers  of  jacketed  enirines  are  a  trifle  in  excess  of  those  giyen  in 
TiWell. 

Q   2 
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dlately  above  the  bars  burns  it,  and  forms  carbonic  acid  ;  but  this 
carbonic  acid,  in  passing  up  through  the  lajer  of  fuel  above, 
dissolves,  as  it  were,  that  fuel,  and  takes  out  of  it  an  equivalent 
of  carbon,  so  as  to  bring  this  carbonic  acid  back  to  the  state  of 
carbonic  oxide,  a  highly  combustible  gas.  But  if  this  carbonic 
oxide  cannot  obtain  air  above  the  fire,  it  goes  away  unconsumed  ; 
and  when  it  is  considered  that  a  pound  of  carbon,  which  would 
evolve  14,000  units  of  heat,  if  it  were  all  turned  into  carbonic 
acid,  will  only  evolve  4000  units  of  heat  if  the  carbonic  oxide 
stage  alone  be  reached,  it  will  be  seen  how  necessary  it  is  to* 
eflFect  the  perfect  combustion  of  the  fuel.  On  the  other  hand, 
if,  with  the  view  of  ensuring  this,  an  excess  of  air  be  admitted 
through  the  fire,  that  air  has  to  be  heated  from  the  temperature- 
of  the  atmosphere  to  that  at  which  it  enters  the  chimney,  and 
this  heat  is  all  so  much  waste.  These  considerations  show  the 
great  importance  of  having  the  most  perfect  regularity  of  fire. 

During  the  trials,  this  regularity  is  obtained  by  the  employment 
of  men  who  exhibit  the  highest  skill  and  diligence  in  attending 
to  the  firing.  In  order  to  preserve  uniformity,  they  fire  from 
thirty  to  forty-five  times  in  the  hour,  but  clearly  in  practice  no- 
man  could  so  attend  to  a  fire ;  he  would  be  worn  out  with  the 
labour,  and  even  if  he  could  endure  the  toil,  the  user  of  the 
engine  could  not  afford  that  a  man's  time  should  be  exclusively 
occupied  in  this  way  ;  and  thus,  however  high  the  results  may 
be  that  are  developed  by  a  boiler  on  trial,  these  results  must  fall 
off  in  actual  work.  But  if  agricultural  engineers  would  turn 
their  attention  to  devising  some  simple  kind  of  mechanical  firing, 
by  which  uniformity  of  distribution  should  be  ensured,  it  is 
believed  that  the  most  beneficial  results  would  follow,  and  thati 
in  the  practical  use  of  the  engine,  a  very  high  evaporative  duty 
would  be  at  all  times  maintained,  while  the  engine-driver  would 
be  left  at  liberty  to  attend  to  other  work. 

In  concluding  this  Report,  the  Judges  are  happy  to  be  again 
able  to  thank  all  the  Exhibitors  for  the  cheerful  manner  in 
which  they  attended  to  the  Judges'  wishes  ;  and  they  have  also 
to  thank  the  Stewards  for  th^ir  courteous  and  valuable  aid  and 
assistance. 

(Signed)  F.  J.  Bramwell,  37,  Great  George  Street^  Westminster. 
W.  Menelaus,  Doxclais. 


(    85    ) 

APPENDIX. 

On  the  Composition  and  Calorific  Power  of  Llangennech  Coal. 

During  the  trials  at  Wolverhampton,  in  1871,  the  question 
arose,  "  What  is  the  relative  value  of  the  Llangennech  coal,  used 
for  many  years  past  in  the  Society's  trials  of  steam  machinery,  com- 
pared with  other  first-class  steam-coal?"  Mr.  Menelaus,  C.E., 
of  Dowlais,  one  of  the  Engineer  Judges  of  Implements,  having 
kindly  offered  to  have  an  analysis  made  of  the  coal,  the  Consult- 
ing Engineers,  on  the  part  of  the  Society,  gladly  accepted  his 
offer,  and  selected  an  average  sample  from  the  stores  for  the 
purpose.  Mr.  Menelaus  placed  it  in  the  hands  of  Mr.  Snelus, 
analytical  chemist  at  the  Dowlais  Iron-works,  and,  on  receipt  of 
his  Report,  forwarded  it  to  Messrs.  Eastons  and  Anderson.  As 
the  comparative  value  of  the  fuel  used  is  necessarily  of  interest 
to  numerous  members,  the  Report,  and  a  few  remarks  by  Mr. 
Menelaus  on  the  coal,  are,  by  his  permission,  published  in 
extenso : — 

"  Laboratory,  Dowlais  Iron  and  Steel  Works, 
"  Attgust  25th,  1871. 

**  Report  upon  Sample  of  Llangennech  Coal  used  by  the  Royal 
Agricultural  Society  at  Wolverhampton. 

"  To  William  Menelaus,  Esq. 

"Dear    Sir, — I   have   completed   the    examination   of   this 
sample  of  coal,  and  find  it  to  contain,  by  ultimate  analysis — 

Carbon       ..      ..      84-97 

Hydrogen 4*26 

Nitrogen 1*45 

Sulphur -42 

Oxygen      3'50 

Ash 5-40 

lOO-OO 
-**  1 1  yields  86*7  per  cent  of  coke. 
'^  The  ash  is  of  reddish  colour  and  consists  of — 

Peroxide  of  Iron       36*61 

SiUca         13-71        | 

Alumina 11'61 

Oxide  of  Manganese         '50 

Lime 16*92 

Magnesia 13*37 

Sulphuric  Acid          4*31 

Phosphoric  Acid       -91 

Alkalies,  loss,  &c 2*06 

100*00 
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''The  calculated  calorific  power  of  such  coal,  taking  the  most 
recent  determinations  of  thermal  equivalents,  viz., 

Carbon      8,080* 

Hydrogen 34,000 

Sulphur 2,220 

and  assuming  all  the  sulphur  to  exist  as  iron  pyrites  (which  is 
not  strictly  true  but  near  enough  for  these  calculations),  shows 
that  one  part  of  the  coal  is  capable  of  raising  8177  parts  of  water 
from  0°  to  1®  centigrade. 

**  Comparing  this  with  the  calorific  power  deduced  in  the 
same  way  from  some  of  the  other  coals  examined  by  the  Admiralty 
Commission  in  1818,  I  find  that  it  ranks  high,  but  that  there  are 
several  other  coals  which  are  much  superior, — 

e,g,  Ebbw  Vale  gives  a  calorific  power  of      ..     9011 

PoweU's  Diiffryn  „  ..     8731 

While  Graigola  gives  only         „  ..     7867 

The  latter  is  of  the  same  class  as  Llangennech. 

^^  The  following  table  shows  the  analyses  of  these  coals  with 
the  actual  duty  obtained  in  the  Admiralty  trials,  and  it  will  be 
seen  that  there  is  a  close  correspondence  between  the  relative 
calculated  calorific  powers  and  the  actual  duty  obtained,  so  that 
where  the  direct  experiment  cannot  be  made,  the  chemical 
analysis  affords  a  pretty  safe  guide  to  the  value  of  a  coal.  On 
comparing  my  results  in  1871  with  those  obtained  by  Sir  Henry 
de  la  Beche  and  Dr.  Lyon  Playfair  in  1848,  it  will  be  found 
that  there  is  a  close  correspondence,  thus  showing  that  a  careful 
chemical  analysis  is  able  to  identify  a  particular  class  of  coal, 
and  also  that  seams  of  coal  maintain  their  characteristics  over 
considerable  areas. 

The  trials  by  the  Commission  in  1848  and  my  own  analysis 
agree  in  showing  that  the  coal  is  surpassed  by  other  steam  coals 
of  this  district,  both  theoretically  and  practically. 

^'  In  the  Report  by  the  Commission  the  coal  is  described  thus : 
^  These  coals  have  a  rather  dull  appearance,  are  soft,  and  have  a 
structure  almost  wholly  fibrous.  Their  fracture  is  very' irregular, 
and  the  natural  softness  of  the  coals  renders  them  easily  reduced 
to  powder.' 

"  This  latter  fact  would  account  for  the  large  quantity  of  so- 
called  ^  soot '  found  in  the  flues,  which  amounted  to  225  lbs. 
from  7682  lbs.  coal  employed,  and,  as  a  necessary  consequence^ 
for  the  actual  duty  being  lower  than  that  given  by  some  coals 
of  inferior  composition. 

*  These  are  French  thermometrical  degrees  of  heat  into  English  pounds  of 
water,  and  must  be  multiplied  by  1*8  to  compare  with  the  ordinary  English  ex- 
pressions. 
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**  It  will  be  noticed  that  the  sulphur  in  this  coal  is  low,  but 
that  the  ash  is  rather  high.  It  yields  but  little  ^  tar,'  and  a 
moderate  quantity  of  *  gas '  by  distillation, 

"  I  am,  dear  Sir, 

"Yours  obediently, 
(Signed)  "  Geo.  J.  Snelus,  A.R.S.M." 

Ultimate  Analysis  op  Coals,  with  thbie  Theoretical  ahd 
Actual  Value. 


Cl.ABfl  OF  CJOAL. 

1 

1 

t 

i 

<5 

^ 

1^ 

Actaal   Duty  ob- 
tained, that  is, 
lbs.    of    Water 
evaporated  by  1 
lb.ofCoaL 

EbbwVale 

« 

1848 

i       ! 

87-78  5-15  2-16 

1 

1-02,    -39 

1 

l-50:77-5 

9011* 

10-21 

Powell's  DnflEiTn 

1848 

88-26 

4-66'l-45 

1-77.      -6   3-26,  84-2 

8731 

10-15 

1848 

85-46 

4-20   1-07 

1 

•29   2-44   6-54,83-69 

1 

8237 

8-86 

Llangennech 

1871    84-97 

4-261 1-45 

•42   3-50   5-40 

86-7 

8177 

Gimigola 

1848    84-87  384     -41 

1            1          1 

•45   7-19   1-50 

85-5      7867 

9-35 

In  his  letter  to  the  Consulting  Engineers  enclosing  Mr.  Snelus's 
Report,  Mr.  Menelaus  says  : — 

*^  The  *  Ebbw  Vale  coal '  may  be  taken  to  represent  the  Mon- 
mouthshire steam  coals,  and  *'  Powell's  Dufiryn '  represents  the 
Merthyr  and  Aberdare  coals,  which  are  so  highly  esteemed  for 
locomotives  and  ocean  steamers. 

**  The  *  Ebbw  Vale  coal,'  as  you  will  see,  is  equal  in  calorific 
value  to  '  Powell's  DuflFryn,'  or  is  perhaps  even  a  little  superior, 
but  the  Merthyr  coals  have  the  great  merit  of  being  smokeless. 

*^The  Llangennech  coal  may  be  considered  a  very  good  steam 
coal,  inferior  to  the  best  Welsh,  but  considerably  above  the 
average  steam  coals  of  England. 

"  It  is,  of  course,  somewhat  smoky,  but  I  do  not  think  the 
Royal  Agricultural  Society  can  do  better  than  to  continue  the 
use  of  this  coal  in  their  experiments." 

With  regard  to  the  above  analysis  the  Consul tiug  Engineers 
to  the  Society  make  the  following  remarks  : — 

The  sample  of  Llangennech  coal  submitted  for  analysis  was 
not  a  picked  sample,  but  a  fair  average  of  large  and  small  taken 


*  See  foot-note  on  precediog  page. 
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from  the  coal  stores.  It  is  probable,  therefore,  that  the  relative 
value  assigned  to  this  coal  is  rather  under  than  over  the  mark, 
as  samples  for  experiment  are  too  often  picked. 

It  is  very  convenient  to  expi^ess  the  gross  calorific  power  of 
fuel,  in  the  weight  of  water  at  the  boiling  point,  which  an  udit 
of  weight  of  that  fuel  would  evaporate  at  the  same  temperature, 
in  an  absolutely  perfect  boiler.  The  same  figures,  then,  express 
the  power  under  all  standards  of  weights  and  measures. 

Reduced  to  this  standard  of  comparison  "  Llangennech,"  com- 
pared with  those  above  referred  to  and  other  fuels,  stands  as 
follows : — 

Tlieoretical  Evaporative  Power  in  lbs.  of  Boiling  Water  evaporated  per  lb.  of 

Fuel 

Llangennech  Coal  (R.A.S.E.  sample)      15'24 

Ebhw  Vale  Coal  (Admiralty  Experiments)   ..      ..  16*8 

Powell's  Duflfryn                    „                         ....  16-3 

Best  Aberdare  supplied  in  London 15*9 

Best  Newcastle  iSteam  Coal,  alK)Ut  . .      ..'     ..      ..  15*0 

;    Coke 13-0 

Dry  Peat ..      ..  10-0 

Dry  Wood        7-5 

Petroleum,  about       220 

These  figures  become  useful  for  considering  the  efficiency  of 
boilers,  by  comparing  the  water  at  212^  actually  evaporated  into 
steam  per  lb.  of  coal  with  the  amount,  according-  to  the  above 
figures,  which  would  be  evaporated  in  a  theoretically  perfect 
boiler ;  for  it  is  not  fair  to  judge  of  a  boiler  by  the  water 
evaporated,  unless  the  quality  of  the  coal  is  also  considered. 

As  an  example,  the  average  weight  of  cold  water  evaporated 
in  the  ploughing  engine  boilers  per  lb.  of  coal  during  the  trials 
at  Wolverhampton  was  7*2  lbs.,  which  is  equivalent  to  8*6  lbs. 
of  water  at  212°,  evaporated  per  lb.  of  coal.  The  theoretical 
power  of  Llangennech  coal  is  15*3,  consequently  the  average 

efficiency  of  the  ploughing  engine  boilers  was  =  '56 ;  in 

other  words,  the  furnaces  and  boilers  rendered  available  '56  of 

the  absolute  power  latent  in  the  fuel. 

Similarly  as  regards  the  traction  engine  boilers,  those  of  the 

9 
locomotive  type  showed  an  efficiency  =  ^f:^  =  *59>  while  the 

Thomson  pot  boilers  gave  efficiency  ■  =  -o. 
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111. — Report  of  Experiments  on  the  Growth  of  Barley  for  Twenty 
Years  in  succession  on  the  same  Land.  By  J.  B.  Lawes,  Esq., 
F.R.S.,  F.C.S. ;  and  J,  H.  Gilbert,  Ph.D.,  F.R.S.,  F.C.S. 

In  volumes  viii.  xii.  and  xvi.  of  the  first  series  of  this  Journal, 
we  gave  some  account  of  experiments  on  the  growth  of  Wheat 
year  after  year  on  the  same  land;  in  volume  xxv.  (1864),  we 
published  a  detailed  Report  on  the  growth  of  the  crop,  without 
manure,  and  with  different  descriptions  of  manure,  for  twenty 
years  in  succession  on  the  same  land ;  and  the  twenty-ninth  crop 
has  now  been  harvested.  In  volume  zviii.  (1857),  results  on  the 
growth  of  Barley,  under  somewhat  similar  conditions  of  manur- 
ing, for  six  years  in  succession  on  the  same  land,  were  given. 
Those  experiments  have  been  continued  up  to  the  present  time, 
and  are  still  in  progress ;  and  we  are  now  enabled  to  record  the 
results  obtained  with  barley,  as  already  with  wheat,  over  twenty 
consecutive  seasons. 

Barley  is,  at  any  rate  through  the  greater  part  of  England,  if 
not  throughout  Scotland  and  Ireland,  the  second  in  importance  of 
the  cereal  grains  we  cultivate ;  in  some  localities,  indeed,  it  is  of 
first  importance.  It  is  a  prominent  element  in  the  well-known 
four-course  rotation,  and  is  more  or  less  prominent  in  almost  every 
rotation  throughout  the  greater  part  of  the  British  Isles.  More- 
over, it  is  supposed  that  the  characters  and  the  condition  of  land 
under  which  it  can  be  advantageously  cultivated  are  greatly 
limited,  and  that  its  market  value  is  much  influenced,  by  certain 
fiscal  arrangements.  From  various  points  of  view,  therefore. 
exact  knowledge  of  the  quantity  and  quality  of  the  produce  it 
yields,  on  a  soil  of  a  given  description,  but  under  a  great  variety 
of  well-defined  conditions  as  to  manuring,  and  in  seasons  of  very 
various  characters,  cannot  fail  to  be  of  great  practical  interest. 

The  conditions  of  growth  of  barley,  are,  in  some  respects,  very 
similar  to  those  of  wheat ;  but  in  others  they  are  very  different. 
Thus,  as  a  rule,  wheat  is  sown  in  the  autumn,  but  barley  not 
until  the  spring ;  and  it  has,  therefore,  much  less  time  for  the 
distribution  of  its  roots,  and  for  getting  possession  of  the  stores 
within  the  soil.  Again,  the  descriptions  of  soil  which  are  the 
most  suitable  for  the  growth  of  wheat,  are  generally  not  equally 
well  adapted  for  the  growth  of  barley.  Hence,  apart  from  the 
importance  attaching  to  the  barley-crop  as  a  prominent  and  inde- 
pendent element  in  most  of  our  rotations,  the  question  of  the 
degree  in  which  the  requirements  and  results  of  its  growth  are 
similar  to,  or  different  from,  those  of  its  botanical  ally — wheat 
(both  belonging  to  the  same  natural  family,  the  Graminacece),  is 
one  of  very  considerable  interest,  both  practical  and  scientific. 
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Little  less  interesting  would  it  be,  not  only  to  compare  the 
results  obtained  with  winter-sown  wheat  and  spring-sown  barley, 
but  to  include  in  the  comparison  the  likewise  spring-sown  oats, 
the  third  in  importance  among  the  corn-yielding  plants  of  the 
graminaceous  family  cultivated  in  temperate  climates.  But 
the  experiments  on  the  continuous  growth  of  oats  have,  as  yet, 
only  extended  over  a  very  few  seasons ;  so  that  at  present  we  can 
only  incidentally  and  imperfectly  make  reference  to  them.  There 
is,  however,  already  sufficient  indication  that  the  results  will,  in 
due  time,  have  considerable,  both  independent  and  comparative, 
value. 

The  first  experimental  wheat-crop,  in  the  field  in  which  the 
SOth  in  succession  is  now  growing,  was  harvested  in  1844  ;  and, 
in  the  spring  of  1845,  about  10  acres,  in  an  immediately  adjoining 
field,  were  appropriated  to  somewhat  similar  experiments  on 
barley.  Owing,  however,  to  the  great  amount  of  labour  and 
attention  that  would  be  required  in  following  them  up  with 
sufficient  accuracy  and  detail,  it  was  decided  to  rest  satisfied  for 
a  time  with  the  first  year's  clear  indications.  These  were  suf- 
ficient to  show  the  great  similarity,  in  some  important  respects, 
between  the  requirements  and  the  conditions  of  growth  of  the 
two  closely  allied  crops.  But  very  much  still  remained  ta  be 
learnt,  and  especially  in  regard  to  the  equally  important  distinc- 
tions between  the  requirements  of  the  two  crops. 

Much  also  was  still  wanting  in  the  way  of  direct  experimental 
evidence  bearing  upon  the  then  opening  "  Mineral  Theory  "  con- 
troversy ;  respecting  the  issues  of  which  very  few  English  agri- 
cultural readers  are  not,  by  this  time,  overwhelmingly  satisfied. 
Indeed,  the  universal  practical  experience  of  British  agriculture 
during  the  last  quarter  of  a  century  of  experiment,  discussion, 
and  general  improvement,  has  entirely  confirmed  the  views  we 
have  held  on  the  subject,  and  published  in  this  Journal ;  whilst 
our  distinguished  opponent  has  not  only  sought  to  associate  with 
the  term  "  Mineral  Theory,"  a  meaning  totally  different  firom  that 
which  attached  to.  it  in  the  well-known  controversy,  but,  under 
cover  of  a  change  of  nomenclature,  has  claimed,  as  consistent 
with  his  own  theory,  views  directly  at  variance  with  those  he 
formerly  maintained,  and  in  the  main  accordant  with  the  facts 
and  conclusions  which  we  have  brought  forward  in  opposition  to 
the  distinctive  views  of  his  earlier  writings.  Some  illustrations 
bearing  upon  these  points  will  be  incidentally  given  further  on  ; 
but  considering  how  settled  are  the  opinions  now  generally  held 
on  the  subject  in  this  country,  and  how  changed  are  those  of  the 
author  of  the  "  Mineral  Theory,"  it  would  be  out  of  place  to 
devote  so  much  of  either  time  or  space  to  its  discussion  in  our 
introductory  remarks  as  has  been  suitable  on  former  occasions. 
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Still  less  will  it  be  necessary  to  discuss  the  results  obtained  with 
barley  very  prominently  in  their  relation  to  the  points  that  were 
in  controversy  in  the  early  years  of  the  progress  of  the  ex- 
periments. 

The  experiments  on  barley  were  re-commenced  in  1852,  and 
the  twentieth  crop  in  succession  was  harvested  in  1871.  The  land 
selected  was  a  portion  of  that  immediately  adjoining  the  experi- 
mental wheat  field,  on  which  the  preliminary  trials  in  1845  had 
been  made.  About  4 J  of  the  10  acres  were  devoted  to  the  pur- 
pose. The  general  character  of  the  land  is  much  the  same  as 
that  of  the  wheat  field,  namely,  "  a  somewhat  heavy  loam,  with  a 
subsoil  of  raw,  yellowish  red  clay,  but  resting  in  its  turn  upon 
chalk,  which  provides  good  natural  drainage."  The  wheat  field 
has,  however,  as  a  matter  of  experiment,  been  artificially  drained, 
bat  the  barley  field  has  not 

The  custom  of  the  locality,  in  the  case  of  land  of  similar  quality, 
is  to  take  the  barley  crop  after  roots  fed  oflF  by  sheep.  But  it  will 
be  readily  understood  from  the  above  description  of  the  soil,  that 
it  is  too  heavy  for  this  to  be  done  with  advantage  in  wet  seasons. 
Nevertheless,  good  crops,  both  in  point  of  quantity  and  quality, 
are  so  grown,  on  such  land,  in  favourable  seasons,  and  may,  as  a 
rule,  be  relied  upon  when  barley  is  taken,  not  after  folding,  but 
after  another  com  crop. 

The  questions  to  be  solved  by  the  experiments  on  barley  may 
be  stated  in  the  same  terms  as  were  employed  in  introducing  the 
Report  of  the  results  obtained  with  wheat : — "  What  are  the  grain- 
yielding  capabilities  of  such  land  ? — what  its  powers  of  endur- 
ance?— in  what  constituents,  or  class  of  constituents,  does  it 
soonest  show  signs  of  exhaustion  ? — and  how  far  will  the  answers 
arrived  at  on  these  points  in  reference  to  it,  accord  with,  or  be  a 
guide  to,  those  which  would  apply  to  any  large  proportion  of  the 
arable  land  of  Great  Britain  when  farmed  in  the  ordinary  way^ 
with  rotation  ?  " 

The  Field  Experiments  on  Barley. 

The  previous  cropping  of  the  land  set  apart  in  1852  for  the 
continuous  growth  of  barley  was  as  under : — 

1847,  Swedish  turnips,  with  farmyard  manure  and  super- 
phosphate (the  roots  carted  off).    . 

1848,  Barley. 

1849,  Clover. 

1850,  Wheat 

1851,  Barley,  with  sulphate  of  ammonia. 

It  had  thus  already  grown  two  corn  crops  in  succession,  and 
was,  therefore,  agriculturally  speaking,  in  a  somewhat  exhausted 
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condition  for  the  after-growth  of  grain,  and  would,  in  the  course 
of  ordinary  practice,  be  re-manured  before  growing  another  crop. 
It  was,  therefore,  in  a  suitable  state  for  testing  the  effects  of 
different  manures  upon  the  crop,  and  for  showing,  by  the  results,  in 
what  constituents,  or  class  of  constituents,  the  soil  had,  by  the 
previous  cropping,  become  practically  the  most  deficient 

The  area  of  4 J  acres  was  divided  into  24  nearly  square  plots  ; 
most  of  which  were  exactly  one-fifth  of  an  acre  each,  but  the 
remainder  somewhat  less.  Two  plots  were  left  unmanured  ;  one 
was  manured  every  year  with  farmyard-manure ;  and  others  with 
different  manures,  which,  respectively,  supplied  certain  con- 
stituents of  farmyard-manure,  separately  or  in  combination. 

We  here  repeat,  in  answer  to  objections  recently  reiterated 
(this  time  in  Germany),  that  we  believe  comparative  results 
obtained  by  growing  crops  year  after  year  on  the  same  land, 
without  manure,  and  with  different  manurial  constituents,  singly 
and  in  admixture,  are  far  better  calculated  to  indicate  in  what 
constituent  or  constituents  the  soil  is  relatively  deficient,  so  far  as 
the  availably  supply  for  the  crop  to  be  grown  is  concerned,  than 
what  is  generally  understood  as  an  analysis  of  the  soil.  On  this 
point  it  may  be  well  to  quote  a  paragraph  from  our  paper  on  the 
growth  of  Wheat  for  twenty  years  in  succession  on  the  same  land : — 

**  Our  conclusion,  as  indicated  in  former  papers,  and  frequently 
expressed  in  answer  to  the  objections  of  chemical  friends  who  had 
not  paid  special  attention  to  the  applications  of  chemistry  to  agri- 
culture, was,  that  far  more  had  yet  to  be  done  in  determining 
the  chemical  and  physical  qualities  of  soils  in  relation  to  the 
atmosphere,  and  to  manurial  substances  exposed  to  their  action, 
as  well  as  in  perfecting  methods  of  analysis,  before  comparative 
analyses  could  aid  us  much  in  deciding  upon  the  relative  produc- 
tiveness of  different  soils,  to  say  nothing  of  the  still  more  difficult 
problem  of  estimating,  by  such  means,  the  condition  of  fertility 
or  exhaustion  of  one  and  the  same  soil  at  different  times.  Of 
late  years  very  much  has  been  done  in  these  departments  of 
investigation ;  still,  as  recent  discussions  abundantly  show,  far 
too  little  is  even  yet  known  of  what  a  soil  either  is  or  ought  to  be, 
in  a  chemical  point  of  view,  to  render  the  results  of  the  analysis 
of  soils  directly  applicable  to  the  solution  of  questions  such  as 
those  we  had  in  view  in  our  inquiry.  But  if  our  knowledge  of 
the  chemistry  of  soils  should  progress  as  rapidly  as  it  has  during 
the  last  twenty  years,  the  analysis  of  a  soil  will  ere  long  become 
much  more  significant  than  it  is  at  present."  ('  Journal  of  the 
Royal  Agricultural  Society,'  vol.  xxv.  p.  98.) 

In  accordance  with  the  views  here  indicated,  we  have  from 
time  to  time,  from  1846  up  to  1870,  taken  samples  of  the  soils 
and  subsoils  of  our  different  experimental  plots,  until  the  coUec- 
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tion  now  comprises  about  300  specimens.  In  a  large  proportion  of 
these  the  nitrogen,  and  in  some  the  carbon,  has  been  determined'. 
Some  have  been  experimented  upon  at  Rothamsted  in  other  ways, 
and  some  at  Munich  by  Baron  Liebig's  son,  Hermann  von  Liebig, 
who  requested  to  have  samples  for  examination ;  and  the  whole 
are  carefully  prepared  and  preserved,  with  a  view  to  more  com- 
plete investigation  whenever  time  will  permit.  Reference  will 
be  made  further  on  to  some  of  the  results  that  have  been  obtained. 
It  is,  then,  not  the  chemical  examination  of  soils  on  a  systematic 
plan,  and  by  methods  carefully  arranged  and  well  adapted  for 
the  solution  of  specific  questions,  that  we  have  regarded  as  unim- 
portant; but  it  is  the  mere  determination,  in  accordance  with 
antiquated  theoretical  ideas,  of  the  ultimate«percentage  compo- 
sition of  a  soil,  without  due  regard  to  the  condition  in  which  the 
constituents  exist,  and  by  methods  which  do  not  give  sufficiently 
accurate  or  comparative  results,  that  we  have  considered  of  little 
value.  In  the  meantime  let  us  see  whether  the  synthetic,  as  dis- 
tinguished from  the  analytic  method  of  enquiry,  will  not  give 
as  important  and  conclusive  evidence  as  to  the  conditions  and 
requirements .  of  growth  of  barley,  as  it  has  done  in  regard  to 
other  crops. 


General  Description  of  the  Manures  employed. 

It  has  already  been  said  that  the  selection  of  manures  for  the 
.  experiments  on  barley  was,  in  many  respects,  the  same  as  that 
adopted  for  those  on  wheat.  In  reference  to  this  point  it  may  be 
useful,  by  way  of  illustration,  to  show  the  probable  average 
amoonts  of  certain  constituents  in  what  may  be  taken  as  fairly 
corresponding  crops  of  wheat  and  barley.  For  this  purpose  we 
will  assume  a  produce  per  acre  of — 

Wheat,  30  bushels,  of  60  lbs.  per  bushel  =  1800  lbs.,  and 

3000  lbs.  straw,  =  4800  lbs.  total  produce  ; 
Barley,  40  bushels,  of  52  lbs.  per  bushel  =  2080  lbs.,  and 
2500  lbs.  straw,  =  4580  lbs.  total  produce ; 
which  will  contain,  approximately,  the  following  constituents : — 


In  Corn. 


In  Straw. 


WbMt        Barley. 


lb& 


Nitrogen 32 

Phofpboric  acid 

Potass       

Lime 

Mafioebia 

SHcm         


Wbeat. 


Barley. 


lbs. 

lb*. 

33 

13 

17 

7 

11-5     , 

20-5 

1-5     ! 

9 

4 

3 

12         ' 

99-5 

Ibe. 
12 

5 
18-^ 
10' 5 

2-5 
63 


In  Total  Prodnoe. 


Wheat.        Barley. 


lbs. 
45 
23 
d() 
10 
6-5 
lOU 


Ibe. 
45 
22 
30 
12 

6-5 
75 
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It  will  be  observed  that  most  of  the  above  constituents  (which, 
in  the  sense  that  they  are  those  which  are  the  most  likely  to 
become  deficient  in  the  soil,  may  be  said  to  be  the  most  important 
constituents  of  the  two  crops)  occur  in  nearly  equal  amounts  in 
the  total  produce  of  either.  The  most  prominent  exceptions  are, 
that  the  total  barley  crop  would  remove  rather  more  lime,  but 
considerably  less  silica,  than  the  wheat  crop.  But  looking  to 
the  ^rain  alone,  the  barley  is  seen  to  remove  considerably  more  of 
silica,  and  rather  more  of  each  other  constituent,  than  the  wheat. 
Therefore,  in  cases  in  which  the  grain  only  is  sold,  and  the  straw 
is  returned  to  the  land  in  due  course  as  manure,  the  eventual 
loss  to  the  soil  would  be  upon  the  whole  greater,  especially 
in  silica,  by  the  ♦growth  of  such  a  crop  of  barley  than  of 
siich  a  crop  of  wheat.  In  the  experiments  now  to  be  con- 
sidered, however,  both  corn  and  straw  are  always  entirely 
removed  from  the  land. 

In  Germany,  it  has  recently  been  urged  against  the  plan  of  our 
experiments,  that  the  amounts  of  the  different  constituents  applied 
as  manure,  for  the  diflferent  crops,  have  no  direct  relation  to  the 
amounts  which  are  annually  removed  from  the  soil  in  the  crops. 
We  freely  admit  that  this  is  the  case.  We  at  the  same  time 
maintain  that,  with  the  existing  knowledge  at  the  time  of  the 
arrangement  of  the  experiments — nay,  even  with  present  know- 
ledge, or  rather  ignorance— of  the  reactions  of  the  different  ma- 
nurial  substances  within  the  soil,  of  the  consequent  distribution 
and  state  of  combination  within  it  of  the  constituents  they  supply,  * 
and  of  how  far,  accordingly,  they  are  available  for  the  crop  to  be 
grown,  it  would  be  the  merest  pedantry  to  apply  only  so  much  of 
each  constituent  as  had  been,  or  was  expected  to  be,  removed  in 
the  crop.  We  have,  indeed,  followed  the  plan  supposed  by  our 
critics,  in  isolated  cases,  with  the  view  of  testing  the  validity  of 
the  assumptions  upon  which  it  is  founded,  and  the  result  has  been 
most  signal  failure,  so  far  as  the  amount  of  the  resulting  crop  is 
concerned. 

Both  the  description,  and  the  amounts,  of  the  manures  actually 
employed  for  the  barley,  are  recorded  in  full  in  the  folding  Table, 
No.  XXIV.,  and  in  Appendix — Table  I.,  p.  163.  They  are  in  many 
respects  the  same  as  were  adopted  in  the  wheat  experiments ;  and, 
as  in  those  experiments,  the  most  available  and  convenient  forms 
in  which  the  different  constituents  occur  in  the  market  have  been 
selected.  Thus  (omitting  from  the  enumeration  those  supplied 
in  farmyard  manure  and  rape-cake),  the  different  "mineral"* 
or  ash-constituents  were  supplied  as  follows : — 

♦  With  regard  to  the  use  of  the  term  *•  mineral "  see  vol.  xxiv.,  pp.  606-8  (foot- 
note), and  vol.  xxv.,  p.  101  (and  context),  of  this  Journal ;  also  vol.  xvi.  pp.  447-8, 
and  context. 
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Potass — as  salphate  of  potass. 

Soda — as  sulphate  of  soda. 

Magnesia — as  sulphate  of  magnesia. 

Lime — as  sulphate,  phosphate,  and  superphosphate. 

Phosphoric  acid — as  bone-ash,  mixed  with  sulphuric  acid  in 
quantity  sufficient  to  convert  most  of  the  insoluble  earthy 
phosphate  of  lime  into  sulphate  and  soluble  superphos- 
phate of  lime. 

Sulphuric  acid — in  the  phosphatic  mixture  just  mentioned  ; 
in  sulphates  of  potass,  soda,  and  magnesia ;  in  sulphate  of 
ammonia,  &c. 

Chlorine — in  muriate  of  ammonia. 

Silica — as  artificial  silicate  of  soda. 
Other  constituents  have  been  supplied  as  under : — 

Nitrogen — ^as  sulphate  and  muriate  of  ammonia;  as  nitrate 
of  soda ;  in  farmyard  manure  ;  in  rape-cake. 

Non-nitrogenous  organic  matter^  yielding  by  decomposition 
carbonic  acid^  and  other  products — in  farmyard  manure,  in 
rape-cake. 

The  artificial  manure  or  mixture  for  each  plot  is  ground  up, 
or  otherwise  mixed^  with  a  sufficient  quantity  of  soil  and  turf- 
ashes  to  make  it  up  to  a  convenient  measure  for  equal  distribution 
over  the  land.  The  mixtures  so  prepared  are,  with  proper  pre- 
cautions, sown  broadcast  by  hand ;  as  it  has  been  found  that  the 
application  of  an  exact  amount  of  manure,  to  a  limited  areia  of 
land,  can  be  best  accomplished  in  that  way. 


The  Field  Kesults. 

The  results  obtained  with  barley  will  be  arranged  and 
discussed  under  separate  heads,  adopting  much  the  same  division 
of  the  subject  as  in  the  report  on  the  experiments  with  wheat, 
but  following  a  somewhat  different  order  of  illustration. 
Accordingly,  they  will  be  considered  in  Sections  as  under : — 

I. — Quantity  and  quality  of  the  produce  obtained,  by  different 
descriptions  of  manure,  in  each  of  the  twenty  seasons;  with 
summary  statements  of  the  characters  of  each  season. 

II. — Average  annual  produce  obtained  over  many  years  in 
succession,  by  each  description  of  manure  employed. 

III. — Amount  of  ammonia  in  manure  (or  its  equivalent  of 
nitrogen  in  other  forms),  required  to  yield  a  given  increase  of 
grain  (and  its  proportion  of  straw),  according  to  the  quantity 
applied  per  acre,  to  the  available  supply  of  mineral  constituents 
withiii  the  soil,  and  to  the  characters  of  the  seasoiL 

IV,—- Elffects  of  the  unexhausted  residue  from  previous  manuring 
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{both  nitrogenous  and  mineral)  upon  succeeding  crops,  loss  of 
constituents  by  drainage^  and  some  allied  points. 

V. — Comparison  of  the  results  with  those  obtained  in 
other  fields,  and  under  other  conditions  as  to  cropping,  man- 
uring, &c. 

VI. — Summary,  and  general  conclusions,  showing  the  practical 
bearings  of  the  results. 

On  this  plan,  the  consideration  in  Section  I.  of  the  fluctuations 
in  the  quantity  and  quality  of  the  produce  due  to  season,  and  in 
Section  II.  of  the  average  results  obtained  by  the  different 
manures  over  many  seasons,  will  bring  before  the  reader  the 
main  facts  of  the  field  experiments  as  such.  He  will  then  be 
in  a  position  to  appreciate  the  great  practical  importance,  and 
the  great  scientific  interest,  of  the  questions  discussed  in  Sections 
III.  and  IV.,  and  to  judge  of  the  value  of  the  evidence  brought 
to  bear  upon  them. 

Section  I.  Quantity  and  quality  op  the  Produce  obtained 

IN   THE   different   SEASONS. 

In  the  following  comments  on  the  quantity  and  quality  of  the 
produce  obtained  in  each  of  the  twenty  seasons  separately,  the 
observations  on  the  characters  of  the  seasons  themselves  are 
founded,  partly  on  Mr.  Glaisher's  quarterly  reports,  partly  on 
our  own,  and  partly  on  other  records ;  and  they,  as  well  as  those 
relating  to  the  crops  of  the  country,  may  be  taken  as  in  the  main 
applicable,  so  far  as  such  brief  and  general  statements  can  be,  to 
a  considerable  portion  of  the  Midland,  Eastern,  and  South- Eastern 
districts  of  England.  It  may  be  further  explained  that,  to  aid 
the  study  of  the  characters  of  the  several  seasons,  and  with  a 
view  to  the  statements  given  of  them.  Tables  have  been  arranged 
showing  the  actual  climatic  statistics  of  the  seasons,  and  also 
others  of  their  indices,  showing  the  relative  order  of  the  characters 
registered,  comparing  season  with  season. 

A  little  consideration  will  show  that  this  branch  of  the  subject 
is  not  less  intricate  than  it  is  important ;  and  it  can  of  necessity 
be  but  incidentally  and  incompletely  treated  of  within  the  limits 
of  such  a  paper  as  this.  Thus,  it  is  obvious  that  different  seasons 
will  differ  almost  infinitely  at  each  succeeding  period  of  their 
advance,  and  that,  with  each  variation,  the  character  of  develop- 
ment of  the  plant  will  also  vary,  tending  to  luxuriance,  or  to 
maturation,  that  is,  to  quantity,  or  to  quality,  as  the  case  may  be. 
Hence,  only  a  very  detailed  consideration  of  climatic  statistics, 
taken  together  with  careful  periodic  observations  in  the  field, 
can  afford  a  really  clear  perception  of  the  connection  between 
the  ever  fluctuating  characters  of  season  and  the  equally  fluctuating 
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characters  of  growth  and  produce.  It  is,  in  fact,  the  distribution 
of  the  various  elements  making  up  the  season,  their  mutual 
adaptations,  and  their  adaptation  to  the  stage  of  growth  of 
the  plant,  which  throughout  influence  the  tendency  to  produce 
quantity  or  quality.  It  not  unfrequently  happens,  too,  that  some 
passing  conditions,  not  indicated  by  a  summary  of  the  meteoro- 
logical registry,  may  affect  the  crop  very  strikingly ;  and  thus 
the  cause  will  be  overlooked,  unless  careful  observations  be  also 
made,  and  the  stage  of  progress,  and  tendencies  of  growth,  of  the 
crop  itself  at  the  time,  be  likewise  taken  into  account 

Having  regard  to  these  considerations,  and  to  the  well-known 
fact-i-which  is  only  their  practical  consequence — that  those  cha- 
racters of  season  which  are  very  unfavourable  for  land  in  poor 
condition,  may  be  favourable  to  land  in  high  condition,  and  vice 
versdy  such  a  selection  from  the  results  obtained  in  each  year  has 
been  made  as  it  was  thought  would  best  illustrate  the  influence 
of  season  on  the  productive  effects  of  characteristically  different 
conditions  of  manuring ;  and  for  each  of  the  twenty  seasons  the 
produce  of  the  same  plots  is  taken  for  illustration. 

In  explanation  of  the  abbreviated  descriptions  of  the  manures 
given  in  the  Tables,  it  may  be  stated  that — 

The  ** farmyard  manure"  was  made  in  the  open  yard,  and 
did  not  contain  the  dung  of  animals  highly  fed  on  purchased 
food. 

The  "  Mixed  Mineral  Manure  "  was  composed,  per  acre  per 
annum,  of — 

200  lbs.  sulphate  of  potass  (300  lbs.  the  first  6  years). 
100  lbs.  sulphate  of  soda  (200  lbs.  the  first  6  years). 
100  lbs.  sulphate  of  magnesia. 

200  lbs.  bone-ash.  1  superphosphate  of 

150  lbs.  sulphuric  acid,  sp.  gr.  1*7)      lime. 

The  "Ammonia  Salts"  consist  of  an  equal  mixture  of  the 
sulphate  and  muriate  of  ammonia  of  commerce. 

For  the  sake  of  easy  reference,  and  for  comparison  with  the 
produce  in  each  individual  season,  there  is  given  in  Table  I.,  on 
the  following  page,  the  particulars  of  the  average  produce  over 
the  20  years,  on  each  of  the  plots  selected  for  illustration  in  this 
Section. 

In  passing,  the  significant  fact  may  here  be  noted,  that, 
over  a  period  of  20  years  in  succession,  ammonia- salts  alone 
gave  an  average,  per  acre  per  annum,  of  5  bushels  more  corn, 
and  of  4  cwts.  more  straw,  than  the  mixed  mineral  manure 
alone.  Again,  the  ammonia-salts  and  mixed  mineral  manure 
together  gave  an  average  annual  produce  of  about  19  bushels 
more  com,  and  14  cwts.  more  straw,  than  the  mineral  manure 
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Table  I. — Average  Quantity  and  Quality  of  Barley  per  Acre,  per  annum,  on  select 

plots.    Twenty  Years,  1852-1871. 

MANURES.  PER  ACRE,  PER  ANNUM. 

AVERAGE  PRODUCE,  kc. 

PER  ACRE  PER  ANNU 

Plots 

Dressed  Com. 

Total 

Straw 

Total 
Produce 

Con 

to 

Weight 

Corn. 

and 

(Com  and 

10( 

Quantity. 

per 
BusheL 

Chaff. 

Straw). 

Stra^ 

Bushels. 

lbs. 

Ibe. 

Cwts. 

Ibe. 

1  0 

Unmanured       

20 

52-3 

1133 

Hi 

2454 

se- 

7 

14  Tons  Farmyard  Manure    .. 

48J 

54-3 

2768 

28^ 

5933 

es- 

4  0 

Mixed  Mineral  Manure,  alone 

27* 

53-4 

1550 

14 

3162 

96- 

1  A 

200  lbs.  Ammonia-salts,  alone 

32* 

62-1 

1840 

3919 

89- 

A   A       /Mixed  Mineral  Manure,  and         ..\     .^, 
*  200  lbs.  Ammonia-salts /     ^^^ 

54-0 

2630 

28} 

5817 

83- 

TMixed  Mineral  Manure,  and . .      . .  V 

4  AA 

400  lbs.  Ammonia-salts  first  6  years!      .g- 
200  lbs.  Ammonia-salts  next  1 0  years  j          * 

53-4 

2813 

32| 

6443 

79- 

275  lbs.  Nitrate  Soda  last  4  years . .  ^  ^ 

Mixed  Mineral  Manure,  and . .      . .  i 

4C 

2000  lbs.  Rape-cake  first  6  years      >,     473 
1000  lbs.  Rape-cake  last  14  years.. ) 

53'6 

2698 

29} 

6002      83' 

alone  ;  but  only  about  14  bushels  more  corn,  and  10  cwts.  more 
straw,  than  the  ammonia-salts  alone. 

There  can  be  no  doubt,  therefore,  that  in  this,  in  an  agri- 
cultural sense,  already  corn-exhausted  soil,  the  available  supply  of 
nitrogen  was  much  more  readily  exhausted  than  the  available 
supply  of  mineral  constituents,  so  far  as  the  requirements  for  the 
growth  of  barley  are  concerned. 

It  may  be  stated  at  the  outset  then,  that  the  results  obtained 
with  barley,  so  far  show  general  accordance  with  those  on  wheat ; 
and  that  those  with  both  crops  are  entirely  inconsistent  with 
the  "  Mineral  Theory,"  according  to  which  it  was  maintained — 
"that  the  supply  of  ammonia  is  unnecessary  for  most  of  oilr 
cultivated  plants,  and  that  it  may  be  even  superfluous,  if  only 
the  soil  contain  a  sufficient  supply  of  the  mineral  food  of  plants, 
when  the  ammonia  required  for  their  development  will  be  fur- 
nished by  the  atmosphere." 

We  need  hardly  say  that  the  sharp  distinction,  the  direct 
antithesis,  between  the  terms  "mineral"  and  "ammonia,"  as 
used  in  the  above  sentence,  was  habitually  adopted  by  Baron 
Liebig  in  his  earlier  agricultural  writings*;  in  fact,  the  "  Mineral 
Theory"  which  was  so  long  in  controversy,  can  hardly  be  more 
clearly  stated  in  so  few  words,  than  in  those  just  given,  written 
by  himself. 

♦  For  a  few  additional  illustrations  see  foot-note  pp.  506-8,  vol.  xxiv.  part  2  of 
this  Jounial. 
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Notwithstanding  this,  what  does  he  say  now  ?  He  ignores 
his  former  arguments  and  views.  He  repudiates  the  obvious 
meaning  of  the  terms  he  employed.  He  attributes  to  his  oppo- 
nents ignorance  of  the  fact  that,  in  a  special  scientific  sense, 
ammonia-salts  are  mineral  substances.  He  says — '^  All  the  ma- 
terials constituting  the  food  of  our  cultivated  plants  belong  to 
the  mineral  kingdom."  And — "Sulphate  of  ammonia  and  sal- 
ammoniac  are  mineral  .  .  .  ."  Thus,  ammonia  is  now  claimed 
as  a  mineral  manure,  instead  of  antithetic  to  it,  as  throughout 
his  earlier  writings ;  and,  accordingly,  he  claims  as  consistent 
with  his  "  Mineral  Theory,"  any  beneficial  effects  from  the  use 
of  nitrogenous  manures.  He  would,  indeed,  have  it  supposed 
by  the  rising  generation  of  readers,  and  if  possible  established 
for  the  future,  that  the  "  Mineral  Theory  "  of  Agriculture  which 
has  been  in  controversy  is  the  "  Mineral  Theory  "  of  vegetation 
in  general,  according  to  which,  as  distinguished  from  the  so- 
called  "  Humus  Theory,"  all  the  food  of  plants  is  mineral. 

Having  made  these  fundamental  changes,  without  acknow- 
ledgment of  either  change  or  error,  he  endeavours  to  divert  the 
attention  of  his  modem  and  future  readers  from  his  earlier  works 
and  editions,  and  insinuates  that  the  error  has  been  on  the  side 
of  his  opponents.  Thus,  in  1870,  in  the  course  of  a  disquisition 
on  the  claims  of  truth  in  scientific  inquiry^  he  speaks  of  his 
long  forbearance  in  reference  to  the  opposition  to  his  views  on 
the  theory  of  fermentation,  the  sources  of  muscular  power,|^the 
formation  of  fat,  &c.,  and,  in  agricultural  chemistry,  on  the 
laws  of  the  nutrition  of  plants  and  animals.  Sut,  he  goes  on  to 
say,  there  is  for  every  one  a  limit,  when  it  becomes  his  duty 
again  to  contend  for  that  which  he  holds  to  be  true,  and  this  is 
reached,  when  error  has  gained  the  victory,  and  scarcely  a  doubt 
is  expressed  that  it  may  be  the  truth.  Then,  with  more  special 
reference  to  the  controversy  with  ourselves,  he  proceeds — 

"  In  this  way  it  happened  to  my  views  on  agriculture,  on  the 
causes  of  the  exhaustion  of  soils,  and  the  conditions  of  the 
restoration  of  their  fertility;  in  the  16  years  which  elapsed 
between  the  sixth  and  seventh  editions  of  my  book,  my  doctrine 
was  as  good  as  buried,  by  the  majority  of  practical  agriculturists 
it  was  held  to  be  completely  refuted,  which  might  well  be 
quite  unhesitatingly  assumed,  since  one  of  the  most  renowned 
Scientific  Societies  had  bestowed  its  great  gold  medal  upon  my 
most  persevering  opponents,  as  a  seal  of  their  triumph  over 
the  mineral  theory.  With  the  publication  of  the  seventh  edition 
of  my  'Chemistry  in  its  applications  to  Agriculture  and 
Physiology,'  a  refutation  of  my  doctrine  is  no  longer  spoken  of, 
and  the  younger  generation  of  farmers,  standing  in  a  far  higher 
scientific  position,  no  longer  comprehend   how  there   was    so 
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much  disputing  and  quarrelling  over  truths  which  now  seem  to 
them  self-evident"* 

Considering  that  the  "Mineral  Theory,"  about  which  there 
was  so  much  "  disputing  and  quarrelling  "  has  in  reality  been  so- 
long  both  refuted  and  buried,  and  that  its  author  not  only  seeks 
to  repudiate  it,  but  to  adopt  without  acknowledgment  the  views 
of  his  opponents  put  forward  in  correction  of  his  own,  it  would 
be  only  waste  of  the  reader's  time  to  repeat  the  process  of  refuta- 
tion and  burial  in  any  detail  here.  But  those  who  may  be  curious 
to  examine  into  the  history  and  the  truth  of  the  matter  for  them- 
selves, we  would  refer  to  the  third  and  fourth  English  editions  of 
Baron  Liebig's  book  (1843  and  1847),  or  to  the  German  editions 
prior  to  the  seventh^  and  to  our  own  papers  in  Volumes  xii.,  xvi., 
xxiv.,  and  xxv.  of  this  Journal. 

Before  commencing  the  consideration  of  the  individual 
seasons,  it  may  be  well  to  add,  by  way  of  preliminary  statement, 
that  in  the  comments  on  the  varying  quantity  and  quality  of 
produce  obtained  by  one  and  the  same  manure  according  io 
season,  the  comparisons  of  the  produce  of  each  separate  season 
with  the  average  of  the  twenty  seasons,  will  be  made  with 
as  little  reference  as  may  be  needed  to  the  question  of  how 
far  the  result  may  be  affected  by  the  use  of  the  same  manure 
year  after  year  on  the  same  plot.  In  accordance  with  the 
plan  already  given,  this  subject,  of  the  degree,  or  the  limit,  of 
the  effects  of  accumulation,  or  of  exhaustion,  by  previous 
manuring  and  cropping,  on  the  produce  of  succeeding  seasons, 
will  receive  separate  and  full  consideration  in  Section  IV. 

Lastly,  it  will  be  useful  to  bear  in  mind  throughout,  that,  so 
far  as  the  influence  of  season  is  concerned,  the  quantity  of  the 
produce  depends  greatly  on  the  amount  and  the  distribution  of 
rain  during  the  growing  period ;  and  the  quality  (proportion 
of  corn  and  quality  of  corn),  on  a  suitable  adaptation  of  tempera- 
ture.    And,  so  far  as  the  influence  of  manures  is  concerned,  the 

*  The  following  is  the  paragraph  from  the  original — 

"  In  dieser  Weise  war  es  meinen  Ansichten  iiber  den  Feldbaabetrieb,  uber  die 
Ursachen  der  Erschopfang  der  Felder  und  die  Bedingungen  der  Wiederherstellang 
ihrer  Fmchtbarkeit  ergangen;  in  den  16  Jahren,  die  zwischen  der  6.  nnd  7, 
Auflage  meines  Baches  liegen,  war  meine  Lehre  so  gut  wie  zu  Grabe  getragen^ 
sie  wurde  von  der  grossen  Mehrzahl  der  practischen  Landwirthe  fiir  Yollkommen 
widerlegt  gehalten,  was  wohl  ganz  unzweifelhaft  daraus  entnommen  werden 
diirfce,  dass  eine  der  beriihmtesten  wissenschaftlichen  Gesellscbaften  ihre  grosse 
goldene  Medaille  meinen  beharrlichsten  Gegnem  zur  Besiegelung  ihres  Trinmphes 
uber  die  Mineraltheorie  verliehen  hat.  Mit  der  VeroflfentUchung  der  7.  Aunage 
meiner  '  Cbemie  in  ihrer  Anwendung  auf  Agricaltar  and  Physiologie/  ist  von 
einer  Widerlegang  meiner  Lehre  nicht  mehr  die  Rede,  and  die  jiingere,  wissen- 
schaftlich  weit  hoher  stehende  Generation  der  Landwirthe  bcgreift  es  nicht  mehr, 
<Ias8  so  viel  Hader  nnd  Zaitk  ubfr  Wahrheiten  war,  die  ihneu  jetzt  a1.<(  selbstver- 
Ftandlich  gelten."  (Ueber  Gtthrang,  fiber  Quelle  der  Muskelkrnft  und  Emiihrang. 
Vorrede,  pp.  ix-x.) 


for  Ttcenty  Years  in  succession  on  the  same  Land.        101 

^uflntih/  (luxuriance)  depends  greatly  on  the  available  supply  of 
nitrogen  within  the  soil,  and  the  quality  of  the  crop  (tendency 
to  form  seed  and  to  ripen),  on  the  available  supply  of  mineral 
or  ash-constituents. 

First  Season,  1852. 

November  and  December,  1851,  were  upon  the  whole  fine, 
but  colder  than  usual.  January  and  February,  1852,  were  mild 
and  wet ;  March  dry  and  clear,  but  cold  and  frosty ;  April  dry, 
with  some  hot  sun,  but  a  good  deal  of  cold  east  wind ;  May 
variable,  but  also  with  a  good  deal  of  cold  east  wind ;  June 
very  wet  and  cold ;  July  very  hot,  with  several  heavy 
thunderstorms;  August  fine  at  the  beginning,  very  wet  in  the 
middle,  and  fine  and  hot  at  the  end ;  September  fine  until  the 
€th,  when  there  was  a  heavy  thunderstorm,  with  a  good  deal  of 
rain,  the  rest  of  the  month  being  variable,  with  prevailing  low 
temperatures,  but  upon  the  whole  not  unfavourable.  In  June 
the  dew  point  was  below,  but  the  degree  of  humidity  of  the  air 
slightly  above  the  average;  in  July  the  dew  point  was  above, 
but  the  degree  of  humidity  considerably  below  the  average ;  and 
in  August  and  September  both  dew  point  and  the  degrefe  of 
humidity  were  below  the  average. 

Thus,  the  early  portions  of  the  winter  were,  upon  the  whole, 
fine  but  cold ;  but  the  later  for  the  most  part  mild  and  wet. 
Then  followed  drier  weather,  allowing  of  an  early  working  of 
the  land.  The  spring  was,  however,  dry,  cold,  and  backward  ; 
the  early  summer  rainy  and  cold,  and  the  maturing  period 
variable,  with  a  good  deal  of  hot  weather,  and  some  heavy  storms. 

The  winter-sown  wheat  crop  was  reported  to  be  generally  not 
deficient  in  bulk,  but  in  many  districts  much  blighted,  mildewed, 
and  grown ;  the  result  being  a  yield  considerably  below  the 
average.  Shortly  before  harvest,  barley  as  well  as  wheat  was 
reported  to  be  a  bulky  crop,  and  to  give  upon  the  whole  a  fair 
promise,  though  the  hot  weather  of  July  was  tending  to  pre- 
mature ripening,  especially  on  the  lighter  lands ;  and  the  very 
variable  weather  of  the  maturing  period  greatly  lessened  the 
yield,  and  injured  the  sample. 

The  experimental  wheat  crop  was  much  below  the  average  in 
quantity  of  both  corn  and  straw,  and  also  considerably  below  the 
average  in  quality  of  grain.  Table  II.  (p.  102)  exhibits  the  results 
obtained  on  the  selected  plots  in  the  experimental  barley  field. 

The  weather  was  favourable  for  the  preparation  of  the  land, 
and  the  seed  (Chevalier)  was  sown  on  March  5.  The  quantity  of 
produce,  both  corn  and  straw,  was,  without  manure,  by  mineral 
manure  alone,  and  by  ammonia-salts  alone,  considerably  greater 
in  this  first  season  than  on  the  average  of  the  20  years  under  the 
same  continued  conditions  as  to  manure.     The    comparatively 
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Table  II.— Quantity  and  Quality  of  Barley  on  Selected  Plots.    First  Season,  1852. 


PRODUCE  PER  ACRE,  &c. 

Plota, 

MANURES,  PER  ACRE. 

Dressed  Corn. 

Total 
Corn. 

Straw 

and 

Chaff. 

Total         Cora 

Quantity. 

Weight 

per 
Bushel. 

Produce          to 
(Corn  and;       100 
Straw).      Straw. 

7 

1  0 
40 
1  A 
4A 

4AA 

4C 

14  Tons  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  andl 

200  lbs.  Ammonia-salts  . .  / 
Mixed  Mineral  Manure,  and! 

400  lbs.  Ammdnia-salts  ..\ 
Mixed  Mineral  Manure,  and 

2000  lbs.  Rape-cake 

Bushels. 
33 
27i 
32f 

36; 

40i 
45i 
38 

lbs. 
52-8 
52-1 
51-5 
50-7 

51-4 
50-6 
51-4 

lbs. 
1844 
1585 
1819 
2088 

2368 
2532 
2098 

Cwta 
18i 

13 

225 
275 
281 
241 

lbs. 

3920 

3445 

4008 

4652 

5487 
5714 
4796 

88-8 
85-2 
83-1 
81-5 

75-9 
79-6 

77-7 

large  produce  without  manure,  and  by  mineral  manure  alone, 
in  the  first  year,  shows  that  there  was  a  quantity  of  un- 
exhausted nitrogen  from  previous  manuring  available  within 
the  soil.  The  larger  produce  by  ammonia-salts  alone  in  the 
first  than  over  the  20  seasons  shows,  in  like  manner,  a  com- 
parative exhaustion  of  available  mineral  constituents  in  the 
later  years.  On  the  other  hand,  in  the  case  of  the  farmyanl 
manure,  and  the  artificial  manures  in  which  there  was  annually 
supplied  an  abundance  of  mineral  constituents  as  well  as 
ammonia,  or  nitrogen  in  some  form,  the  average  produce  of  the 
20  years  considerably  exceeded  that  of  the  first  year.  Part 
of  this  latter  result  is  doubtless  ^\xe  to  accumulation  from 
year  to  year ;  but  no  doubt  it  is  also  in  great  measure  due  to  the 
comparatively  defective  productive  characters  of  the  first  season. 
This  conclusion  is  confirmed  by  the  fact  that,  the  quality  of 
the  produce,  as  indicated  by  the  weight  per  bushel,  was,  both 
from  the  deficiently  and  from  the  liberally  manured  plots, 
considerably  below  the  average.  The  proportion  of  corn  to  straw 
was  also  in  most  cases  below  the  average. 

The  results  obtained  in  the  experimental  field  are  accordant^ 
therefore,  with  those  over  a  considerable  area  of  the  country,  in 
showing  that  the  variable,  but  upon  the  whole  wet  and  cold 
season  of  1852,  was  unfavourable  to  the  barley  crop,  and 
especially  so  in  point  of  quality. 

Second  Season,  1853. 

Up  to  the  middle  of  January,  the  winter  of  1852-3  was,  upon 
the  whole,  very  unseasonably  warm  and  wet ;  the  rest  of  January, 
February,  and  March,  were  very  cold,  with  a  good  deal  of  east 
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and  north-east  wind,  and  some  snow ;  April  and  May  were  for 
the  most  part  cold  and  wet,  with  the  exception  of  a  short  period 
in  the  middle  of  each  month ;  June  was  variable,  with  a  good 
deal  of  rain  and  cold  wind ;  the  greater  part  of  July  was  exces- 
sively wet,  with  low  temperatures,  but  the  end  of  the  month,  and 
the  beginning  of  August,  were  fine;  the  remainder  of  August, 
and  September,  were  dull,  unsettled,  wet,  and  cold.  Both  the 
dew  point  and  the  degree  of  humidity  of  the  air  were  generally, 
and,  especially  the  latter,  sometimes  considerably  below  the 
average  in  June,  July,  August,  and  September. 

Thus  the  autumn  and  early  winter  were  exceedingly  wet ;  so 
much  so,  indeed,  that  a  considerable  breadth  of  the  land  intended 
for  wheat  could  not  be  sown.  The  remainder  of  the  winter,  and 
the  spring,  were  for  the  most  part  unseasonably  cold,  or  cold 
and  wet ;  so  also  were  the  summer,  and  the  harvest  time,  with 
the  exception  of  a  short  period  at  the  end  of  July  and  the 
beginning  of  August. 

The  wheat  crop  was  reported  to  cover  a  very  limited  area,  and  to 
be  far  inferior  to  that  of  any  season  for  many  years  past  Barley 
and  oats  were,  however,  sown  over  an  unusually  large  area,  and 
neither  crop  was  reported  to  have  suffered  anytlung  like  so  much 
as  wheat 

The  experimental  wheat  was  not  sown  until  the  spring,  and 
its  crop  was  one  of  the  worst  that  has  been  obtained  up  to  the 
present  time.  The  experimental  barley  was  not  sown  until 
April  11 ;  and  the  following  are  the  results  obtained  on  the 
selected  plots : — 

Table  III. — Quantity  and  Quality  of  Barley  on  Selected  Plots.  Second  Season,  1853 
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Under  the  influence  of  this  unusually  cold  and  wet  season,  the 
weight  of  total  produce  (corn  and  straw  together)  was,  without 


104         Report  of  Experiments  on  the  Growth  of  Barley, 

manure,  and  with  the  partial  manures,  that  is,  with  mixed  mineral 
manure  alone,  or  ammonia-salts  alone,  rather  more  than  in  the 
first  season,  and  very  considerably  more  than  the  average  of  the 
20  seasons.  With  farmyard  manure  it  was  considerably  more 
than  in  the  first  season,  but  considerably  less  than  the  average. 
With  the  more  complete  artificial  manures,  supplying  mineral 
constituents  in  abundance  as  well  as  ammonia,  there  was  a  consi- 
derable deficiency  compared  with  the  average ;  and  more  in  the 
corn  than  in  the  straw.  This  comparatively  worse  result  in  the 
cold  and  wet  season  with  the  more  liberal,  than  with  the  more 
partial  manuring,  is  in  great  measure  to  be  explained  by  the 
fact,  that  all  the  heavier  crops  were  very  much  more  laid  than 
the  lighter  ones.  Accordingly,  the  weight  per  bushel  of  dressed 
com,  which  was  in  almost  every  case  considerably  lower  than  the 
average,  was,  so  far  as  the  artificial  manures  were  concerned,  the 
lower  the  higher  the  proportion  of  nitrogen  to  the  mineral  con- 
stituents in  the  manure ;  that  is  to  say,  the  more  the  tendency  to 
luxuriance,  or  quantity  of  gross  produce,  prevailed  over  that  of 
seed -forming  and  ripening. 

The  results  as  a  whole  are  an  illustration  of  that  which  common 
experience  teaches,  namely,  that  with  a  cold  and  wet  season  the 
naturally  light  and  poor,  and  the  poorly  manured  lands,  suffer 
much  less  than  the  naturally  better,  or  more  liberally  manured 
soils.  Another  point  of  general  interest  is,  that  spring-sown  corn 
as  a  rule  suffers  much  less  in  such  a  season  than  the  winter^sown 
wheat.  Indeed,  an  amount  of  spring  and  summer  rain  which 
may  be  essential  for  the  luxuriant  growth,  and  subsequent  yield, 
of  the  late-sown  barley  or  oat  crop,  will  frequently  be  adverse  to 
the  yield  of  the  winter-sown  wheat  crop. 

Third  Season,'.  1854. 

The  winter  of  1853-4  was,  until  past  the  middle  of  February, 
upon  the  whole  unusually  severe,  with  a  good  deal  of  snow  ; 
March  and  the  greater  part  of  April  were  very  fine,  but  at  the 
end  of  the  latter  month  there  was  severe  frost  for  the  period,  and 
a  good  deal  of  cold  north  wind  ;  May  was  variable,  generally  cold 
and  backward,  with  a  good  deal  of  rain ;  June  was  generally 
fme,  lut  cold ;  the  first  half  of  July  was  also  cold,  with  a  mode- 
rate amount  of  rain ;  then  came  a  week  or  two  of  fine  hot  weather, 
which  was  succeeded  by  thunderstorms  and  heavy  rain;  the 
beginning  of  August  was  wet,  the  middle  fine  though  not  warm, 
but  the  end  dry  and  hot;  September  was  almost  throughout  fine 
and  favourable  for  getting  in  the  crops,  with  high  day,  though 
low  night,  temperatures.  In  June,  July,  August,  and  September, 
the  dew  point  was  below  the  average,  and  the  degree  of  humdity 
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of  the  air  was,  in  June  above,  in  July  about,  and  in  August  and 
September  below,  the  average. 

The  autumn  seed-time  had  been  very  favourable ;  it  was 
followed  by  an  unusually  severe  winter,  but  the  spring  seed-time 
was  not  unfavourable.  This  was  succeeded  by  generally  fine  but 
g^enerally  cold  and  backward  weather,  until  the  middle  of  July, 
from  which  time,  however,  until  harvest,  the  period,  though 
changeable,  embraced  some  fine  maturing  and  harvest  weather. 

The  season  of  1854  appears,  therefore,  by  the  climatic  records, 
to  have  been  by  no  means  continuously  favourable,  and  the 
harvest  was  late  ;  yet  the  wheat-crop  of  the  country  was  reported 
to  be  one  of  the  largest  yield  per  acre  for  many  years  past  The 
barley  and  oat  crops  were  also  spoken  of  as  generally  very  good. 

The  experimental  wheat-crop  was  as  remarkable  for  superiority 
in  almost  every  particular,  both  of  quantity  and  'auality,  as  that 
of  1853  had  been  in  the  opposite  direction.  The  following 
results  were  obtained  in  the  experimental  barley  field  : — 

Table  IV. — Quantity  and  Quality  of  Barley  on  Selected  Plots.  Third  Season,  1854. 
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The  seed  was  sown  as  early  as  February  24th ;  and  the  season, 
though  backward,  was  without  material  checks.  The  result, 
with  the  early  start,  and  these  conditions,  was  a  great  bulk  of 
prodace,  which,  for  its  amount,  was  comparatively  little  laid ; 
and,  with  favourable  harvest  weather,  it  finally  yielded  a  large 
amount  of  com  as  well  as  straw,  and  generally  a  good  weight  per 
bushel.  Under  every  condition  of  manuring  the  produce  was 
considerably  higher  than  in  either  of  the  two  preceding  seasons, 
and  considerably  higher  also  than  the  average  of  the  20  seasons. 
It  was,  in  fact,  under  most  of  the  conditions  of  manuring,  in 
straw  higher,  and  in  com  also  higher  than,  or  nearly  as  high  as, 
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in  any  of  the  20  years.  In  3  of  the  selected  cases  the  produce 
exceeded  60  bushels  of  dressed  corn,  and  2  tons  of  straw,  per 
acre.  The  season  of  1854  was,  therefore,  one  of  remarkable 
productiveness ;  and  it  was  remarkable  for  yielding  such  large 
crops  under  climatal  conditions  which  the  mere  meteorological 
registry  did  not  indicate  to  be  peculiarly  favourable.  The  result 
would  appear  to  have  been  owing,  as  in  the  also  remarkable 
season  of  1863,  to  a  continuity  of  unchecked  growth,  rathd):  than 
to  any  special  aptitude  for  unusual  luxuriance  at  particular 
periods.  Lastly,  although  the  quantity  of  grain  per  acre  was  very 
large,  the  proportion  of  com  to  straw  was  considerably  below  the 
average.  It  is  probable,  indeed,  that  the  great  yield  was  due  to 
favourable  conditions  of  season  at  the  time  of  seed-forming, 
acting  upon  a  great  bulk  of  plant,  and  not  to  conditions  favourable 
to  seeding  tendency  through  any  lengthened  period  of  growth. 


Fourth  Season^  1855. 

The  winter  of  1854-55  was  generally  fine  and  mild  up  to  the 
middle  of  January.  Then  came  some  frosts  and  deep  snow  ;  and 
the  frost,  with  occasional  snow,  rain,  and  thaw,  lasted,  with  more 
or  less  severity,  through  February  and  March*  The  beginning 
and  end  of  April  were  also  cold  and  frosty,  and  the  month  was 
more  or  less  windy  throughout,  with  dry  east  winds  at  the  close. 
May  and  June  were  for  the  most  part  very  cold  and  dry,  with 
the  exception  of  a  short  interval  in  the  middle  of  that  period, 
and  the  end  of  June,  which  was  very  hot ;  July  was  very  variable, 
with  many  fine  hot  days,  but  with  severe  thunderstorms,  and, 
upon  the  whole,  a  great  excess  of  rain.  The  beginning  of 
August  was  also  wet,  but  the  remainder  of  the  month  was  fine ; 
September  also  was  fine,  but  cooL  In  June,  August,  and  Sep- 
tember, both  the  dew  point  and  the  degree  of  humidity  of  the 
atmosphere  ranged  low,  but  in  July  both  were  somewhat  in 
excess  of  the  average. 

Thus,  the  latter  part  of  the  winter,  and  the  early  spring,  were 
extremely  severe;  the  remainder  of  the  spring  and  the  early 
summer  cold  and  dry ;  July  was  very  variable,  with  a  great 
deal  of  rain,  and  a  rather  humid  atmosphere ;  but  the  harvest 
period  was  more  favourable. 

With  these  characters  of  season,  the  wheat  crop  of  1855  was 
reported  to  be  much  less  abundant  than  that  of  1854 ;  in  quantity 
about,  or  but  little  over,  an  average — in  quality  very  various, 
and  in  many  cases  much  damaged.  Barley  was  reported  to  be 
abundant,  but  damaged,  yielding  a  bad  malting  sample. 

In  the  experimental  wheat  field,  the  season  of  1855  was  one  of 


for  Twenty  Years  in  succession  on  the  same  Land, 


107 


a?enge  productiveness  with  moderate  manuring,  but  was  unfa- 
Toorable  for  high  manuring,  that  is  for  the  growth  and  maturing 
of  large  crops.  The  selected  plots  in  the  experimental  barley 
field  gave  the  following  results : — 

Table  V. — Quantity  and  Quality  of  Barley  on  Selected  Plots.   Fourth  Season,  1855. 


MANUBE^.  PER  ACRE. 

PRODUCE  PER  ACRE,  &c. 

Jfhfc 

Dressed  Com, 

Total 
Com. 

Straw 

and 

Chaff. 

Total 

Produce 

(Corn  and 

Suaw). 

Com 

Quantity. 

Weight 

per 
Bushel. 

to 

100 

Suaw. 

lo 

40 
lA 
4A 

4AA 

4C 

14  Tods  Farm-yard  Mann  re 

UnmaDiired 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-«alts 
Mixed  Mineral  Manure,  and! 

200  lbs.  Ammonia-salts  . .  / 
Bfixed  Mineral  Manure,  and) 

400  lbs.  Ammonia-salts  . .  / 
Mixed  Mineral  Manure,  audi 

SOOO  lbs.  Bape-cake        ../ 

Bushels. 
50J 
31 

S! 

48i 
49i 
51} 

lbs, 
52-9 
52-4 
53-1 
51-8 

520 
48-9 
49-5 

lbs. 
2765 
1773 
2067 
2443 

2659 
2582 
2783 

Cwts. 

27i 

17i 

18 

24J 

31 

39i 

37i 

lbs. 

5852 

3745 

4082 

5148 

6134 
7054 
6993 

89*6 

89-9 

102-6 

90-3 

76'5 
57-7 
66-1 

A  wet  and  warm  July,  and  the  beginning  of  August  also  wet, 
fdlowing  upon  a  cold  and  dry  spring  and  early  summer,  and, 
therefore,  acting  upon  a  backward  crop,  ensured  a  considerable 
bulk  of  produce ;  and  with  comparatively  favourable  conditions 
immediately  before  harvest,  the  quantity  of  corn  per  acre,  as 
well  as  that  of  straw,  was  also  above  the  average  of  the  20  years ; 
ezceptting  in  some  of  the  cases  of  the  heavier  crops,  which  were 
much  laid.  The  corn-yielding  characters  of  the  crop  varied, 
however,  very  considerably ;  the  proportion  of  corn  to  straw,  and 
the  weight  per  bushel  of  the  dressed  com,  being  generally  consi- 
derably the  lower,  the  greater  the  proportion  of  nitrogen  to 
mineral  constituents  in  the  manure ;  that  is  to  say,  the  more  the 
manures  supplied  the  conditions  favourable  to  luxuriance  and 
balk,  rather  than  to  seeding  tendency.  Thus,  by  mineral  manures 
aloney  there  are  only  H\  bushels  of  corn,  and  18  cwts.  of 
straw,  but  102  parts  of  com  for  100  of  straw,  and  more  than' 53 
lbs.  weight  per  bushel;  whilst  with  the  same  mineral  manure 
tod  400  lbs.  ammonia-salts  per  acre,  there  are  nearly  50  bushels 
of  com,  and  nearly  40  cwts.  of  straw,  but  less  than  58  parts  of 
OMrn  to  100  of  straw,  and  less  than  49  lbs.  per  busheL  The  very 
Taried  conditions  of  manuring  supplied  in  the  experimental  field 
bave,  therefore,  furnished,  in  their  results,  a  striking  illustration 
of  how  differently  the  same  conditions  of  season  may  affect  the 
produce  of  light  and  of  heavy,  or  of  deficiently  or  highly  manured 
hmd ;  and   how  an  excess  of  rain  during  the  actively  growing 
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period  may  be  beneficial  under  bad,  and  injurious  under  good 
agricultural  conditions. 

Fifth  Season,  1856. 

After  a  wet  autumn,  and  some  severe  weather  in  the  early  part 
of  the  winter,  January  1856  was  very  variable,  but,  upon  the 
whole,  mild,  as  was  also  February ;  March  was  dry  and  cold, 
with  piercing  north-east  winds ;  April  and  May  generally  cold, 
and  May  particularly,  very  wet;  June  and  July  changeable  as 
to  temperature,  with  little  rain,  and  frequently  very  cold  nights 
until  nearly  the  end  of  the  latter  month,  which,  with  the  begin- 
ning of  August,  was  fine  and  hot ;  then  came  heavy  thunderstorms 
with  excessive  rain,  but  the  end  of  August,  and  the  first  half  of 
September,  were  fine,  after  which  again  succeeded  thunderstorms 
and  heavy  rain,  the  temperature  being  generally  low  throughout 
the  month.  The  mean  dew  point,  and  degree  of  humidity  of  the 
air,  were  above,  or  about,  the  average  in  June,  July,  and  August, 
and  somewhat  lielow  it  in  September. 

Thus,  after  a  variable,  but  upon  the  whole,  mild  winter,  the 
early  spring  was  dry  and  cold,  the  remainder  cold  and  wet,  and 
the  early  summer  cold  and  changeable,  with  little  rain;  then 
came  a  short  interval  of  fine  and  hot  weather,  succeeded  about  the 
ripening  period  by  very  heavy  rains  and  prevailing  low  tempera- 
lures.  The  harvest  period  was  much  broken,  generally  wet  and  . 
unfavourable,  especially  in  the  later  districts. 

Wheat  was  reported  to  cover  a  large  area ;  and  shortly  before 
harvest  it  was  thought  the  crop  would  be  over  an  average.  Bar- 
ley and  oats  were  also  expected  to  be  over  average  per  acre; 
though  barley  was  said  to  cover  an  unusually  small  area.  Even- 
tually, however,  owing  to  the  unfavourable  harvest-weather,  and 
the  deficiency  of  labour,  a  considerable  proportion  of  all  three 
crops  was  much  damaged  and  badly  got  in. 

The  experimental  wheat  crop  was,  with  liberal  manuring,  in 
quantity  of  straw  over,  and  in  that  of  grain  fully  equal  to,  the 
average  ;  but  it  was  unevenly  and  badly  ripened,  and  the  weight 
per  bushel  was  low. 

The  results  exhibited  in  Table  VI.  (p.  109)  were  obtained  in 
the  experimental  barley  field. 

The  barley  was  sown  on  March  8th ;  and  with,  for  the  most 
part,  alternately  cold  and  dry,  and  cold  and  wet,  spring  and 
summer,  the  amount  of  total  produce  was,  under  all  conditions 
of  manuring,  very  considerably  below  the  average  of  the  20 
years.  The  deficiency  in  quantity  of  com  was  very  great,  and 
that  of  straw  also  great ;  though  the  less  the  higher  the  artificial 
manuring.     With  the  farmyard  manure,  however,  the  deficiency 
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of  straw  was  proportionally  as  great  as  in  other  cases  of  low  pro- 
duce. The  quantity  of  com  was,  indeed,  under  many  of  the 
conditions  of  manuring,  the  lowest,  and  under  all  nearly  as  low, 
as  in  any  year  of  the  20  ;  and,  with  a  wet  harvest  time  following 
npoa  an  almost  continuously  unfavourahle  growing  period,  the 
proportion  of  com  to  straw  was  unusually  low,  especially  under 
the  high  manuring.  The  weight  per  bushel  of  dressed  com  was 
also  very  much  below  the  average,  and  almost  throughout  lower 
than  in  any  other  of  the  20  seasons. 

In  former  seasons  it  had  been  observed  that,  wherever  phos- 
phatic  manures  were  used,  the  crop  ripened  much  earlier  than 
where  they  were  not  employed ;  but  hitherto  it  had  been  thought 
desirable  to  cut  all  at  the  same  time.  From  this  time  forward, 
however,  there  have  generally  been  at  least  two  cuttings,  with 
in  interval  of  from  a  week  to  a  fortnight  between  them.  In  the 
case  of  the  season  under  consideration,  all  the  lots  with  phos- 
phatic  manure  were  cut  on  August  13th,  after  which  there  was 
a  week  of  almost  incessant  rain,  which  much  damaged  both  grain 
and  straw,  the  former  being  much  sprouted.  The  remainder  of 
the  plots  were  cut  on  August  29th,  and  being  then  dead  ripe, 
were  carted  on  the  same  day. 

Judging  from  the  reports,  it  would  appear  that  the  barley  crop 
of  the  country  generally  was  not  so  deficient  in  bulk  as  the 
results  show  that  in  the  experimental  field  to  have  been ;  but 
it  was  probably  in  many  cases  equally  damaged,  and  bad  in 
yield. 

Sixth  Season,  1857. 

The  last  quarter  of  1856  was  marked  by  rapid  variations  of 
pressure,    and   extreme   changes   of  temperature.      In   January 


110        Report  of  ExperimenU  on  the  Growth  of  Barley ^ 

(1857),  there  was  a  good  deal  of  rain,  and  the  greater  jpart  of 
the  month  was  mild ;  but  it  became  colder,  with  frost  and  snow, 
at  tljie  end  of  the  month  and  the  beginning  of  February.  The 
remainder  of  February,  and  March,  were  very  dry,  with  high 
barometer,  frequent  sharp  frosty  nights,  and  cold  easterly  winds. 
April  was  more  rainy,  but  included  also  some  fine  though  cold 
weather.  May  was  fine,  with  a  good  deal  of  very  warm  weather, 
and  but  little  rain.  In  June,  again,  there  was  a  good  deal  of  fine  and 
hot  weather ;  but  there  were  also  several  thunderstorms,  with  heavy 
falls  of  rain,  which  were  much  needed,  and  thoroughly  penetrated 
the  soil.  During  July  the  weather  was  generally  fine,  and  occa- 
sionally very  hot,  with  much  less  than  the  usual  amount  of  rain. 
In  August  there  were  several  thunderstorms  with  heavy  rain, 
but  otherwise  the  weather  was  fine  and  remarkably  hot.  In  the 
early  part  of  September  a  great  deal  of  rain  fell,  but  the  remain- 
der of  the  month  was  fine,  and  its  temperature  was  pretty 
uniformly  rather  above  the  average.  In  June,  July,  and  August, 
though  die  dew  point  ranged  somewhat  high,  the  temperature 
did  so  in  a  greater  degree,  so  that  the  atmosphere  was  drier  than 
usual. 

Thus,  after  a  variable  preliminary  period,  the  beginning  of 
the  year  was  mild  and  wet ;  in  the  spring  there  was,  npon  the 
whole,  a  good  deal  of  cold  dry  weather,  but  there  was  a  suffi- 
ciency of  rain  in  April.  The  summer  was  for  the  most  part  hot, 
with  a  dry  atmosphere,  but  with  genial  and  plentiful  rains  in 
June,  and  again  in  the  beginning  of  August  Finally,  the 
harvest  period,  though  somewhat  broken,  was  generally  favour- 
able. 

The  extent  of  land  under  wheat  was  reported  to  be  less  than 
in  1856  ;  but  with  a  summer  hotter  and  drier  than  usual,  though 
with  occasional  plentiful  rains  when  most  needed,  the  crop 
throughout^promised  exceedingly  well ;  and,  after  harvest,  it  was 
estimated  to  have  been  unusually  productive.  Barley  was  said 
to  cover  a  large  area,  but  to  be  generally  deficient  in  yield  per 
acre,  though  proportionally  less  so  in  the  best  corn-growing 
districts  of  the  country.  Oats  were  pronounced  to  be  decidedly 
below  their  average  productiveness. 

The  experimental  wheat  crop,  though  by  no  means  so  bulky 
as  many,  was  one  of  very  much  more  than  the  average  yield  of 
grain  per  acre. 

The  results  obtained  with  barley  are  shown  in  Table  VII. 

(p.  111). 

The  seed  was  sown  on  March  6th.  On  all  the  plots  having 
superphosphate  in  the  manure,  the  crops  were  ripe  earlier  than 
on  the  others,  and  were  cut  on  August  3rd,  the  rest  being  left 
till  August  10th.     In  April  there  was  ^a  sufficiency  of  rain  to 
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Table  VII.— Quantity  and  Quality  of  Barley  on  Selected  Plots.   Sixth  Season,  1857. 


j                                           1 

PRODUCE  PER  ACRE.  &r. 

fVti            MANURES  PER  ACRE                Dressed  Com. 

Total 
Com. 

Straw 

and 

Cbafl: 

Total 

Proiluce 

(Cum  and 

Straw). 

Com 

1                                                              QnanlHy. 

Weight 

per 
BusbeL 

to 

100 
Straw. 

;  BosbelB. 
7        j  14  Tons  Farm-yard  Manure        51^ 

10       Unmanured 26J 

4  0     1  Mixed  Mineral  Manure       . .        39| 
1  A     ;  200  lbs.  Ammonia-salts       ..   i     38; 
4  A       Mixed  Mineral  Manure,  and\'       ., 
'      200  lbs.  Ammonia-salts   . .  /     ^ '  9 
4  A  A  !  Mixed  Mineral  Manure,  andV        , 

400  lbs.  Ammonia-salts   ../       ^ 
4  C     i  Mixed  Mineral  Manure,  andV     ._, 

2000  lbs.  Rape-cake         ../     ^-* 

lbs. 
54-2 
52-0 
53-7 
51-9 

54-8 
53-9 
54-1 

lbs. 
2915 
1453 
2191 
2133 

3216 
3677 
3536 

Cwts. 
231 
12^ 
17J 
17* 

271 
36i 
335 

lb«. 

5564      110-0 
2878      102-0 
4111       114-1 
4118      107-5 

6336      103-1 

1 
7734  '     90-6 

! 

7241   :     95-4 

establish  growth;  the  summer  was  almost  throughout  hot  and 
dry,  excepting  that  there  were  some  heavy  falls  of  rain  in  June, 
and  again  in  August ;  and  the  result  was  a  crop  of  more  than 
average  bulk,  and  of  very  unusual  seeding  tendency.  In  fact, 
there  was  a  higher  proportion  of  corn  to  straw,  and  higher  weight 
per  bushel  of  com,  than  in  any  other  year  of  equal  gross  produce 
per  acre.  The  season  was  remarkably  favourable  for  high 
manuring ;  and  even  the  heaviest  crops,  which  were  very  heavy, 
especially  in  the  ear,  were  very  little  laid.  Thus,  there  were, 
with  mineral  manure  and  400  lbs.  of  ammonia-salts  per  acre, 
90^  parts  of  com  for  100  of  straw,  nearly  65  bushels  of  dressed 
com  per  acre,  and  53*9  lbs.  weight  per  bushel.  Again,  with 
mineral  manure  and  2000  lbs.  rape-cake,  there  were  95^  corn  to 
100  of  straw,  62 J  bushels  of  dressed  com  per  acre,  and  a  weight 
per  bushel  of  54*1  lbs. 

The  contrast  between  this  season  and  its  produce,  and  those  of 
1854,  which  was  also  a  year  of  very  unusual  productiveness,  is 
very  great  Throughout  the  most  active  growing  periods  the 
temperature  was  very  much  lower  in  1854  than  in  1857.  In 
May,  1854,  there  was  about  four  times  as  much  rain  as  in  May, 
1857  ;  but  in  June  and  July  there  was  less  than  half  as  much, 
though  nearly  as  many  rainy  days.  The  consequence  was  very 
much  more  gross  produce  per  acre,  in  1854;  and,  with  the 
highest  manuring,  about  one-fourth  more  straw,  but  scarcely  as 
much  corn,  as  in  1857. 

It  would  appear  that  the  season  of  1857  was  much  more 
strikingly  favourable  for  the  barley  crop  in  the  experimental 
field  than,  according  to  the  published  reports,  it  was  estimated 
to  be  in  the  country  generally.     Thus,  the  crop  was  stated  to  be, 
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upon  the  whole,  of  barely  average  yield  per  acre  ;  though  it  was 
admitted  to  be  good  in  the  best  corn-growing  districts. 

.  Seventh  Season,  1858. 

The  last  quarter  of  1857  was  generally  mild,  with  unusually 
little  rain  during  the  last  two  months.  January,  1858,  was  also 
dry,  and,  during  the  last  fortnight,  cold  and  frosty.  February  was 
cold,  moderately  rainy,  with  some  snow,  sharp  frosts,  and  easterly 
winds,  which  extended  some  time  into  March ;  in  which  month 
there  was  comparatively  little  rain.  The  beginning  of  April 
was  cold,  but  most  of  the  remainder  fine,  and  even  hot ;  and  a 
moderate  amount  of  rain  fell  in  the  beginning  and  end  of  the 
month.  It  was  also  cold  in  the  beginning  of  May,  but  fine,  dry, 
and  hot  towards  the  end;  though  with  heavy  showers,  making 
up  about  an  average  fall  of  rain  during  the  month.  June  was 
upon  the  whole  very  fine,  dry,  and  hot,  with  some  heavy  thunder- 
showers,  but  much  less  than  the  average  amount  of  rain.  In 
July  there  was  much  more  rain;  and,  though  variable,  the 
weather  was  still  upon  the  whole  fine  and  hot.  August  and 
September  were  very  fine,  with  much  less  than  the  average  fall 
of  rain.  Throughout  the  quarter  ending  with  September,  as 
also  in  June,  the  degree  of  humidity  of  the  atmosphere  ranged 
lower  than  usual. 

There  was,  therefore,  during  the  winter,  spring,  and  summer, 
upon  the  whole,  much  less  than  the  usual  amount  of  rain ; 
though  in  February,  April,  May,  and  July,  there  were  fair 
amounts.  The  air  was  also  generally  less  humid  than  usual 
throughout  the  summer.  The  temperature,  too,  was  generally 
above  the  average  throughout  the  spring  and  summer  months, 
whilst  June  was  unusually  hot. 

Early  in  the  summer  the  appearance  of  the  wheat  plant  was 
generally  that  of  great  luxuriance,  promising  a  bulky  crop. 
The  reports  of  the  harvest  indicated  a  crop,  fully,  if  not  above, 
the  average,  though  by  no  means  equal  to  the  extraordinary 
one  of  1857.  Barley  and  oats  were  said  to  be  very  various, 
neither  likely  to  give  an  average  as  to  quantity;  and  barley 
not  very  good  in  quality. 

The  experimental  wheat  crop  was  pretty  uniformly  below 
the  average  in  quantity  of  straw,  but  the  produce  of  grain  was 
generally  above  the  average,  and  the  more  so  the  higher  the 
manuring. 

The  results  obtained  with  barley  are  shown  in  Table  VIII. 
(p.  1.13). 

Hitherto  we  have  been  able  to  show  the  effects  of  mixed  mineral 
manure  alone,  the  same  with  200  lbs,  ammonia-salts,  the  same  with 
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Table  Vni. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Seventh  Season,  1858. 


PRODUCE  PER  ACRE,  kc. 


Plott. 


MANURES.  PER  ACRE. 


Dressed  Com. 


QiUQaty. 


10 
40 
1  A 
4  A 

4AA 

4C 


14  Tons  Farm-yard  Manare 

Unmanured 

Mixed  Mineral  Manure 
200lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  andl 

200  lbs.  Ammonia-salts  . .  /| 
Mixed  Mineral  Manure,  andV 

200  IQs.  (^)  Ammonia-salts/ 
Mixed  Mineral  Manure,  audi  I 

1000  lbs.  (^)  Rape-cake    . .  / 


Bushels. 
65 
21J 
3UJ 
3IJ 

51J 
57J 


Weight 
per  Bush. 


Total 
Curu. 


Straw 

and 

Chaff. 


Total 

Prodaoe 

(Corn  and 

Straw). 


lbs. 

.'>4-5 

.53-0 

540 

53-0 


lbs. 
3118 
1207 
1780 
1771 


54-0      2897 


53-5      3155 


53-1      3162 


Corn 
to 
100 

Straw. 


Owta. 
31| 

io| 

16} 
151 

lbs. 

6b35 

2424 

3590 

3506 

291 

6192 

35} 

7160 

35 

7082 

88' 

99 

98 

102 


87-9 
78*8 
80-7 


(')  400  lbs.  the  first  6  years  (1852-7). 


(«)  2000  lbs.  the  first  6  years  (1852-7). 


400  lbs.  ammonia-salts,  and  the  same  with  2000  lbs.  of  rape-cake 
per  acre.  The  crops  manured  with  400  lbs.  ammonia-salts,  and 
2000  lbs.  -of  rape-cake,  were,  however,  always  obviously  too 
heavy  to  stand  up  and  ripen  well  in  other  than  most  exceptional 
seasons.  For  the  crop  of  1858,  therefore,  and  subsequently,  the 
quantity  of  rape-cake  was  reduced  from  2000  to  1000  lbs.  per 
acre.  The  quantity  of  ammonia-salts  applied  to  the  "  A  A  " 
plots  was,  at  the  same  time,  reduced  from  400  to  200  lbs.  per 
acre ;  and  this  dressing  was  continued  for  ten  years,  namely,  to 
1867  inclusive,  after  which  the  200  lbs.  of  ammonia-salts  was 
substituted  by  275  lbs.  of  nitrate  of  soda,  which  is  estimated  to 
<x>ntain  the  same  quantity  of  nitrogen.  From  this  time,  there- 
fore— 1858  and  afterwards — any  increase  of  produce  on  plot 
4  A  A,  over  that  on  plot  4  A,  (with  only  200  lbs.  of  ammonia- 
salts  per  acre  from  the  commencement),  is,  doubtless,  in  great 
measure,  due  to  an  unexhausted  residue  of  nitrogen  supplied  in 
the  400  lbs.  of  ammonia-salts  used  annually  during  the  preceding 
six  years ;  and  it  will  afterwards  be  seen  that  there  was  a  marked 
effect  from  the  previous  excessive  manuring,  at  any  rate  over  ten 
consecutive  seasons.  In  like  manner,  the  produce  on  the  plot 
manured  with  mineral  manure  and  1000  lbs.  rape-cake  in  this 
and  subsequent  seasons,  will  be  affected  by  the  unexhausted  residue 
from  the  excessive  supply  in  the  first  six  years. 

The  seed  was  sown  on  March  20 ;  the  earlier  plots  were  cut 
on  Angost  4,  and  the  later  ones  on  August  17.  Thus,  with  a 
rather  limited,  but  still  a  sufficient,  supply  of  rain  for  the  require- 
ments of  growth,  and  a  comparatively  hot  summer  and  harvest 
period,  the  crops  ripened  somewhat  early.     There  was,  under 
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most  of  the  conditions  of  manuriqg,  rather  more  than  the  average 
quantity  of  straw,  more  than  the  average  proportion  of  com  to 
straw,  especially  with  the  most  liberal  manuring,  notably  more 
than  the  average  quantity  of  corn  per  acre,  and  generally  good, 
and  full  average,  weight  per  bushel.  Thus,  under  varied  con- 
ditions of  manuring,  ^e  season  of  1858  was,  in  most  particulars, 
one  of  more  than  average  productiveness ;  but,  in  quantity  of 
total  produce,  in  proportion  of  corn  to  straw,  and  especially  in 
quantity  of  corn  per  acre,  it  was  considerably  below  that  of  the 
much  hotter  and  pre-eminently  corn-yielding  season  of  1857. 

The  experimental  wheat-crop  accorded  pretty  well  in  cha- 
racters with  that  of  the  country  generally ;  and  the  experimental 
barley-crop  has  much  the  characters  of  the  experimental  wheat- 
crop,  namely,  greater  superiority  in  yield  of  corn  than  in  pro- 
duce of  straw,  when  compared  with  the  average ;  but  the  barley- 
crop  of  the  country  at  large  was,  according  to  the  reports,  by  no 
means  so  good  as  that  in  the  experimental  field  is  seen  to  have 
been. 

Eighth  Season,  1859. 

The  concluding  quarter  of  1858  was  much  drier  than  usual, 
and,  during  a  considerable  portion  of  it,  it  was  very  cold.  The 
latter  part  of  December,  however,  and  January  and  February, 
1859,  were  very  fine  and  mild ;  March  was  also,  upon  the  whole,, 
mild,  but  with  more  rain ;  in  April,  too,  a  good  deal  of  rain  fell, 
and  the  latter  part  of  the  month  was  stormy,  wet,  and  cold.  May 
began  with  cold,  dry,  easterly  winds ;  then  came  a  good  deal  of 
i-ain,  succeeded  by  fine  and  hot  weather.  During  June  there 
were  several  heavy  thunderstorms,  much  rain  fell,  and  the  air  was 
more  humid  than  usual,  though  there  was  also  some  fine  warm 
weather.  July  was,  upon  the  whole,  fine,  and  unusually  hot ; 
but  there  were  several  severe  thunderstorms  at  the  beginning 
and  about  the  middle  of  the  month.  August  was  unsettled,  but, 
for  the  most  part,  warm,  with  a  good  deal  of  rain.  September 
was  also  unsettled,  and  cold,  with  an  excessive  amount  of  rain. 
In  July  the  dew-point  ranged  high,  but  the  temperature  rela- 
tively higher;  and,  throughout  the  quarter  ending  with  Sep- 
tember, the  degree  of  humidity  of  the  air  was  below  the  average. 

Thus,  throughout  the  winter  there  was  very  little  rain;  and, 
with  the  exception  of  the  early  part,  the  weather  was  very  mild. 
March  was  mild,  with  more  rain;  in  April  there  was  a  full,  in 
May  a  deficient,  in  June  an  excessive,  in  July  a  moderate, 
in  August  a  full,  and  in  September  an  excessive,  supply  of  rain  ; 
whilst  June  and  July  were  considerably  above  the  average  tem- 
perature, and  the  harvest  period  was  generally  unsettled^  with  a 
great  deal  of  rain,  and  for  the  most  part  warm. 
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Early  in  the  season  the  reports  of  the  crops  were,  upon  the 
whole,  good ;  but  the  heavy  rains  of  June  laid  the  best  of  them, 
and  the  high  temperature  of  that  month,  but  especially  of  July, 
induced  premature  ripening ;  whilst,  owing  to  the  wet  and  stormy 
harvest  period,  and  a  deficiency  of  labour,  much  of  them  were  too 
long  on^  and,  especially  the  heavy  ones,  much  damaged.  Wheat 
was  eventually  pronounced  to  be  under  average,  much  injured, 
and  very  poor  in  quality :  barley,  a  very  uneven  crop,  with  very 
thin  grain,  and  a  good  deal  sprouted ;  oats  also  very  deficient 

The  experimental  wheat  was  unusually  bulky  with  high 
manuring.  With  only  moderate  amounts  of  ammonia  the  quan- 
tity even  of  grain  was  not  deficient ;  but,  with  heavy  dressings 
of  ammonia  there  was,  compared  with  the  average,  a  consider- 
able deficiency  of  corn,  and  a  large  amount,  and  very  undue 
proportion,  of  straw.  The  weight  per  bushel  of  dressed  com  was 
also  throughout  very  low.  The  following  are  the  results  obtained 
with  barley : — 

Table  IX. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Eighth  Season,  1859. 


Ph»te. 


MANURES,  PER  ACRE. 


7  14  Tods  Farm-yard  Manure 

1  O      ,  Unmanared 

4  O  j  Mixed  Mineral  Mannre 
I  A  •  200  lbs.  Ammonia-salts 
4  A      '  Mixed  Mineral  Manure,  and) 

200  lbs.  Ammonia-salts  ../ 
4  A  A  -  Mixed  Mineral  Manure,  andi 

200  lbs.  (^)  Ammonia-salts/ 
4  C         Mixed  Mineral  Manure,  and  I 

1000  lbs.  («)  Rape-cake    ..fj 


PRODUCE  PER  ACRE,  &c. 


Drcfifiod  Corn. 

QaanUty.'  Weight 
^  per  Bush. 


Bushels. 
40 
13J 
19| 
15J 

S4i 

35i 
35 


Ibe. 

52-5 

49-0 

52-5 

47-5 


Total 
Corn. 


Straw 
and 
Chaff. 


Total  Com 
Produce  |       to 
(Com  and       100 

Straw).  I  Straw. 


lbs. 
2362 

775 
1197 

919 


.51-0      2017 


50-5 


51-0 


2092 
2135 


Cwts. 
28^ 


305 


29^ 


Ibd. 

5558 

1800 

2567 

2204 

5067 
5517 


73-9 
75-6 
87-4 
71-5 

66'1 
61-1 


5440        64-6 


(»)  400  lbs.  the  first  6  years  (1852-7). 


(*)  2000  lbs.  the  first  6  years  (1852-7). 


«  The  seed  was  sown  on  March  3 ;  and  with,  upon  the  whole, 
mild  weather,  and  a  good  deal  of  rain,  for  a  couple  of  months, 
succeeded  by  heavy  thunderstorms,  but  a  considerable  amount 
of  hot  weather,  the  crop  came  forward  very  early,  the  plots 
manured  with  superphosphate  being  cut  on  July  13,  and  carted 
on  August  1 ;  whilst  the  remainder  were  not  cut  until  August  8, 
and  were  carted  on  August  12.  With  the  wet  spring,  and  pre- 
mature ripening  summer,  there  was  a  considerable  deficiency  of 
total  produce,  which  showed  itself  proportionally  much  less  in 
the  straw  where  the  manure  was  liberal  than  where  it  was  de- 
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fective.  The  deficiency  in  quantity  of  com  was  throughout 
very  great,  and  the  weight  per  bushel  was  also  throughout  low, 
and  very  low  where  superphosphate  was  not  employed.  The 
deficiency  was  the  greatest  in  both  com  and  straw,  and  par- 
ticularly in  corn,  where  the  ammonia-salts  were  used  alone ;  that 
is  to  say,  where  there  was  the  greatest  excess  of  ammonia  rela- 
tively to  the  supply  of  mineral  constituents.  The  quantity  of 
corn  under  that  manuring  was  less  than  half,  and  that  of  the 
straw  less  than  two-thirds,  the  average  ;  and  both  corn  and  straw 
were  absolutely  less  than  in  any  either  preceding  or  succeeding 
season,  though  this  was  only  the  eighth  year  of  the  twenty  in 
which  no  mineral  manure  had  been  applied  on  that  plot.  Next 
to  the  plot  manured  with  ammonia-salts  alone,  that  continuously 
without  manure  was  proportionally  the  worst  in  this  season, 
compared  with  the  average. 

Thus,  the  general  characters  of  the  experimental  barley  crop, 
agree  with  those  of  the  experimental  wheat,  in  showing  consider- 
able deficiency  ;  greater  deficiency  in  corn  than  in  straw,  and 
greater  where  the  manurial  conditions  were  the  most  defective . 
The  spring-sown  barley  suffered,  however,  more  than  the  autumn- 
sown  wheat ;  being  not  only  more  deficient  in  corn,'but  generally 
deficient  in  straw  also,  which  the  wheat  crop  was  not.  The  com- 
paratively greater  deficiency  of  total  produce  of  the  barley,  is 
probably  due  to  the  wet  and  warm  weather,  almost  from  the 
time  of  sowing.  Sowing  early  would  induce  too  much  upward, 
and  too  little  underground  growth,  thus  leaving  the  plant  without 
proper  soil -resources  in  its  later  stages.  The  character  of  the 
experimental  barley  accords  with  that  of  the  country  generally, 
which,  as  has  been  seen,  was  stated  to  be  uneven,  prematurely 
ripened,  and  to  yield  thin  grain,  often  sprouted. 

Ninth  Season,  1860. 

The  last  quarter  of  1859  was  very  variable  as  to  temperature, 
but  prevailingly  cold;  and  upon  the  whole  wet.  January  1860, 
was  variable,  but  generally  mild  and  wet ;  February  was  very 
cold,  with  sharp  frosts  and  snow,  ending  with  storms  of  rain  and 
wind.  The  greater  part  of  March  was  cold,  with  heavy  showers, 
and  snow;  the  remainder  was  finer  and  warmer.  April  was 
very  cold,  with  some  snow  and  sharp  frosts ;  the  beginning  of 
May  was  also  cold,  but  the  rest  of  the  month  warmer  than  usual, 
though  very  wet.  June  was  very  cold  and  very  wet ;  July  also 
very  cold,  with  a  moderate  amount  oif  rain,  most  of  which  fell 
after  the  middle  of  the  month ;  August  cold  and  very  wet,  and 
September  also  cold,  but  fine  in  the  early  part,  thougli  very  wet 
in  the  latter.     In  June,  July,  August,  and  September^  the  dew- 
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point  generally  ranged  low;  but  with  the  unusually  low  tem- 
peratures, the  degree  of  humidity  of  the  air  was  considerably 
above  the  average. 

Thus,  the  winter  was  alternately  very  mild  and  very  cold, 
and  upon  the  whole  very  wet.  The  spring,  summer,  and  autumn, 
were  very  stormy,  cold,  wet,  and  unseasonable ;  indeed,  more  so 
than  had  been  known  for  many  years  past 

The  crops  were  very  backward,  and  the  harvest  2,  3,  or  more, 
weeks  later  than  usual.  Wheat  was,  in  some  localities,  not 
deficient  in  bulk,  but  generally  very  much  damaged,  yielding 
but  a  small  proportion  of  grain,  and  that  of  very  low  quality. 
The  crop  was,  indeed,  very  much  below  the  average,  both  in 
quantity  and  quality.  Barley  and  oats  were  reported  to  be  bulky, 
and  generally  abundant ;  but  barley  especially  in  many  dis- 
tricts much  laid  and  damaged,  and  giving  grain  of  inferior  ' 
quality. 

Under  the  influence  of  the  extraordinarily  wet  and  cold  growing 
and  ripening  season,  the  wheat-crop  in  the  experimental  field 
was  very  much  below  the  average  both  in  quantity  and  quality, 
though  the  deficiency  was  proportionally  less  with  the  heavier 
dressings.  The  crop  was  generally  worse  than  any  other, 
excepting  that  of  1853.  The  following  results  were  obtained 
in  the  experimental  barley  field : — 

Table  X.— Quantity  and  Quality  of  Barley  on  Selected  Plots.  Ninth  Season,  18G0. 


nota.             MANURES,  PER  ACRE. 

1 

( 
I 

PRODUCE  PER  ACREl  &c. 

Dressed  Corn. 

Total 
Corn. 

Straw 
and 
Chaff. 

Total 

Produce 

(Com  and 

Straw). 

Com 

^-^^*y-  p^'^^L 

10 

100 
Straw. 

7             14  TouK  Farm-yard  Manure 

1  O      ■  Unmanured 

4  O      1  Mixed  Mineral  Manure 
1  A      1  200  lbs.  Ammonia-salts 
4  A      j  Mixed  Mineral  Manure,  and 

200  lbs.  Ammonia- salts  ../ 
4  A  A  1  Mixed  Mineral  Manure,  and 

•200  lbs.  (*)  Ammonia-salts 

4  C         Mixed  Mineral  Manure,  and^ 

1       1000  lb6.  C«)  Rape-cake   ..j 

BuslieU. ,      lbs. 
41J      I      52-1 
isi     1     50-8 
18i     1     51-3 
26  j           50-8 

43^          51-1 
46J          51-0 
40}     1     51-1 

lbs. 
2319 

753 
1013 
1501 

2375 
2501 
2238 

Cwts.    1      lbs. 

2i)g           5156 
7i     !      1598 
9t      1     2093 

14J      j     3166 

26|      ,     5355 
29            5746 
22|     1     4783 

81-7 
89-1 
93*8 
90-2 

79-7 
77-1 
87-9 

(>)  400  lbs.  the  first  6  years  (1852-7). 


{■)  2000  lbs.  the  first  6  years  (1852-7). 


Bad  as  were  the  seasons  of  both  1859  and  1860,  yet  they  show 
some  remarkable  contrasts.  1859  was  wet,  much  rain  falling^  in 
heavy  storms,  unusually  warm,  and  very  early,  some  of  the  plots 
in  the  experimental  barley  ^eld  being  cut  on  July  13th.     On  the 
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other  hand,  1860  was  wet,  the  rain  a  good  deal  distributed, 
unusually  cold  and  sunless,  all  crops  were  very  late,  and  the 
experimental  barley,  which  was  sown  on  March  19th,  was  not 
cut  until  September  8rd  and  4th.  In  the  wet,  warm,  and  early 
season  of  1859,  there  was  a  very  great  deficiency  of  com,  low 
weight  per  bushel,  and  comparatively  little  deficiency  of  straw, 
especially  where  the  manuring  was  liberal.  In  the  wet,  cold, 
and  late  season  of  1860,  there  was  much  less  deficiency  of  corn, 
especially  with  liberal  nitrogenous  manuring,  about  as  low  a 
weight  per  bushel  as  in  1859,  and  a  somewhat  greater,  but  still 
not  great,  deficiency  of  straw.  The^  wet,  cold,  and  late  season, 
gave,  therefore,  upon  the  whole,  a  much  better  crop,  and  especially 
much  more  com,  with  liberal  nitrogenous  manuring,  than  the 
wet,  warm,  and  prematurely  early  season. 

This  result  is  very  instructive,  when  it  is  borne  in  mind  that  * 
it  is  with  high  temperature,  provided  there  be  a  sufficiency  and 
not  an  excess  of  rain,  that  nitrogenous  manures  the  most  strikingly 
increase  the  produce  of  grain.  We  have  here  an  illustration 
of  the  dependence  of  the  result  on  the  mutual  adaptations  of  heat, 
moisture,  and  stage  of  growth  of  the  plant,  and  of  how  difficult 
it  is,  without  going  into  considerable  detail  as  to  each  of  these 
three  elements,  and  their  relations  to  one  another,  thoroughly 
to  anticipate,  or  to  explain,  the  influence  of  any  particular 
season.  It  will  be  remembered  that  the  very  remarkable 
productiveness  of  1854,  was  by  no  means  clearly  indicated  in 
the  general  characters  of  the*  season,  as  represented  in  the 
summary  statement  of  the  meteorological  registry  for  the  period. 
Doubtless,  an  influential  element  of  the  restricted  productiveness 
in  1859,  with  the  higher  temperatures,  was  the  fact  of  their 
distribution  being  such  as  to  bring  the  plant  much  too  early  to 
maturity,  thus  shortening  its  period  of  accumulation  and  growth. 
On  the  other  hand,  the  much  better  result  with  the  wet  and 
cold  season  of  1860,  was  probably  greatly  due  to  the  less  active 
above-ground,  and  probably  greater  under-ground  development, 
early  in  the  season,  and  to  a  much  more  extended  subsequent 
period  of  growth. 

It  is  worthy  of  remark  that,  whilst,  with  mineral  manures  and 
ammonia-salts  or  nitrate  of  soda,  the  experimental  barley  crop 
was  so  much  better  in  yield  of  grain  in  1860  than  in  1859,  the 
experimental  wheat-crop  was,  with  similar  manures,  much 
the  most  deficient,  both  in  corn  and  straw,  in  1860.  The 
winter-sown  wheat  having  acquired  much  more  complete  posses- 
sion of  the  soil  than  the  spring-sown  barley,  the  high  temperature 
of  the  summer  of  1859  would  in  a  much  less  degree  check  its 
luxuriance  and  induce  premature  ripening — that  is  much  less 
curtail   its   total   growth — and  hence,   with  liberal  nitrogenous 
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mamiring  we  have,  in  its  case,  though  a  deficiency  of  com,  an 
eren  more  than  average  total  produce  in  the  hot,  but  upon  the 
whole  wet,  season  of  1859 ;  whilst  with  the  barley  there  is  a 
considerable  deficiency  of  total  produce,  and  more  deficiency 
of  corn  than  of  straw.  In  the  wet  sunless  season  of  1 860,  on  the 
other  hand,  the  wheat,  which  requires  higher  temperatures  for 
its  luxuriance  than  barley,  shows  a  great  deficiency  of  total  pro- 
duce, more  especially  in  the  straw ;  and  the  barley  less  deficiency 
of  total  produce,  and  very  much  less  deficiency  of  com  than 
in  1859.  Lastly,  it  is  remarkable,  that  although  under  the 
influence  of  the  rapidly  active  artificial  manures,  there  was 
such  unusual  deficiency  of  barley  grain  in  the  hot  and  early  season 
of  1859,  yet  in  the  same  season,  the  niuch  less  rapidly  active^ 
but  much  more  comprehensive,  manuring  of  farmya^  dung  gave 
a  much  less  marked  deficiency. 

The  results  in  the  experimental  fields  are  in  accordance  with 
the  records  of  the  crops  in  the  country  at  large,  in  showing  1860 
to  have  been  for  wheat  a  more,  but  for  barley  a  less,  adverse 
season  than  1859. 

Tenth  Season^  1861. 

October,  1860,  was  upon  the  whole  seasonable ;    November 
very  cold,  with  a  good  deal  of  rain  ;  December  mild  at  the 
beginning,  but  otherwise,  as  also  the  greater  part  of  January 
(1861),  extremely  severe.      Many  evergreens  of  long  standing 
were  killed  during  this  period.     The  remainder  of  January  and 
February  were   much  milder,   with   comparatively   little   rain ; 
though  during   the   latter   month,   as   also   pretty   continuously 
through  March,  April,  and  the  beginning  of  May,  there  was  a 
good  deal  of  cold  wind,  with  less  than  the  average  fall  of  rain. 
The  remainder  of  May  was  dry  and  fine,  and  even  hot.     June 
commenced  with  cold  wind  and  rain,  followed  by  an  interval  of 
fine  and  hot  weather,  and  then  a  good  deal  of  rain  to  the  end  of 
the  month.     July  was' generally  seasonable  as  to  temperature, 
with  less  than  the  average  fall  of  rain.     There  was  some  heavy 
rain  at  the  beginning  of  August,  but,  upon  the  whole,  the  month 
was  very  dry,  fine,  and  favourable ;   and  the  fine  weather  con- 
tinued, but  with  rather  lower  temperatures,  and  much  wind,  till 
nearly  the  end  of  September,  when  a  considerable  quantity  of 
rain  fell.     In  June,  both  the  dew  point  and  degree  of  humidity 
of  the  air  ranged  high ;  but  in  July,  August,  and  September, 
diey  were  not  far  from  the  average. 

Thus,  after,  upon!  the  whole,  a  favourable  autumn  seed-time, 
the  winter  of  1860-61  was  unusually  severe,  and  the  young 
wheat-plant  suffered  considerably.  The  spring  of  1861  was 
for  the  most  part  dry,  with  a  good  deal  of  cold  wind ;  but  plen- 
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tiful  rains,  and  some  hot  weather,  in  June,  brought  the  growing* 
crops  rapidly  forward ;  July,  August,  and  the  greater  part  of 
September,  were,  upon  the  whole,  seasonable  as  to  temperature 
and  degree  of  humidity  of  the  atmosphere,  with  less  than  the 
usual  amount  of  rain. 

The  wheat  crop  was  reported  to  be  generally  below  the  average 
in  quantity  per  acre,  owing  chiefly  to  the  loss  of  plant  during»- 
the  wiiiter ;  but  it  was  much  improved  by  the  favourable  weather 
of  the  latter  part  of  the  summer,  and  the  autumn ;  and  a  fair 
average,  and,  in  many  cases,  good  quality,  compensated  some- 
what for  deficiency  of  quantity.  Spring  corn  crops  were,  how- 
ever, stated  to  be  generally  good  ;  both  barley  and  oats,  especially 
'  the  latter,  yielding  very  well. 

The  experimental  wheat  crop  was  considerably  deficient  ii> 
straw,  and  somewhat  so  in  grain ;  but  the  quality  of  the  latter 
was  fully  equal  to  the  average.  The  crop  was,  however,  in  all 
respects  superior  to  that  of  I860 ;  and  generally  in  yield,  but 
especially  in  quality  of  grain,  superior  to  that  of  1859  also. 

The  selected  plots  in  the  experimental  barley-field  gave  the 
following  results : — 

Table  XI. — Quantity  and  Quality  of  Barley  on  Selected  Plots.  Tenth  Season,  18G1L 


' 

MANUR53,  PER  ACRE 

PRODUqE  PER  ACRE,  ha. 

Plois. 

Dressei 
Quantity. 

iCom. 

Weight 
per  Busb 

Total 
Com. 

Straw 

and 

Chaff. 

Total 

Produce 

(Corn  and 

Straw). 

Corn 
to 

100 
Straw. 

7 

10 
40 
1  A 
4A 

4AA 

4C 

14  Tons  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  andl 

200  lbs.  Ammonia-salts  ..  ] 
Mixed  Mineral  Manure,  and' 

200  lbs.  (^)  Ammonia-salts  ^ 
Mixed  Mineral  Manure,  and' 

1000  lbs. («)  Rape-cake    ..j 

Busbete. 
54J 
161 
29* 

54i 

55i 

\    531 

lb.. 

54-8 

62»3 

r)4-0 

51-5 

64-0 
53-5 
54-3 

lb«. 
3169 

941 
164S 
1745 

3059 
3169 
3111 

Cwta. 

3ia 

11 

IS! 

30J 
33J 
31 

lbs. 

6715 

2166 

3366 

3945 

6472 
6937 
6576 

S9-4 
7G-8 
95-9. 

79-a 

89-6. 
84-1 
8C-8- 

(»)  400  lbs.  the  first  6  years  (1852-7). 


^2)  2000  lbs.  the  first  6  years  (1852-7). 


Without  manure,  there  was  less  than  the  average  amount  of 
both  corn  and  straw ;  but,  with  every  description  of  manure,  there- 
was  more  than  the  average  quantity  of  straw,  and  with  every 
description  (excepting  by  ammonia-salts  alone)  more  than  the 
average  quantity  of  corn;  and  with  liberal  manuring,  whether 
in  the  form  of  farmyard  dung,  rape-cake,  or  mixed  mineral 
manure  and  ammonia-salts,  considerably  more.     The  weight  per 


for  Twerity  Years  in  succession  on  the  same  Land,        121 

bashel  of  dressed  corn  was  also,  io  most  cases,  fully  equal  to  the 
aTerage, 

Thus,  although  the  winter-sown  wheat  had  given  less  than  an 
arerage  yield,  the  spring-sown  barley  gave  much  more  than 
an  average.  The  wheat  had  suffered  from  the  severity  of  the 
winter,  which  would  doubtless  be  favourable,  rather  than  other^ 
wise,  so  far  as  the  condition  of  the  land  for  the  barley  was 
concerned.  Both  were  subjected  to  the  influence  of  a  dry,  cold, 
and  backward  spring,  which  would  tend  to  root-development 
rather  than  early  aboveground  luxuriance.  Plentiful  rains  fol- 
lowing in  June,  and  again  at  the  beginning  of  August,  with, 
upon  the  whole,  seasonable  temperatures  throughout  the  greater 
part  of  June,  July,  and  August,  conditions  favourable  for  both 
crops  were  supplied.  Hence,  notwithstanding  a  deficient  plant, 
the  wheat  turned  out  better  than  was  expected ;  and  the  barley 
being  not  too  forward  in  its  early  stages,  and,  under  the  conditions^ 
of  season,  probably  well  rooted,  gave,  upon  the  whole,  a  much 
more  than  average  crop,  especially  of  grain.  It  should  be  added, 
that  the  riper  crops,  those  with  superphosphate  of  lime  in  the 
manure,  were  not  cut  until  August  20th  and  21st,  and  the  re- 
mainder not  until  August  27th.  The  earlier  crops  were,  for 
the  most  part,  a  little  laid,  but  none  seriously. 

It  will  be  seen  that  these  results,  obtained  in  the  experi- 
mental fields,  accord  very  well  with  those  reported  in  regard  to- 
the  crops  of  the  country  at  large. 


Eleventh  Seasony  1862. 

October,  1861,  was  generally  mild,  fine,  and  dry;  November 
inclement,  with  an  excess  of  rain,  and  unusually  low  tempera- 
ture. December  was,  upon  the  whole,  warmer  and  drier  than 
the  average,  but  with  a  good  deal  of  cold  wind  towards  the  end.. 
January  and  February  (1862)  were,  upon  the  whole,  fine  and 
dry,  with  a  good  deal  of  warmer,  and  but  little  of  colder,  weather 
than  usual.  The  beginning  of  March  was  frosty,  but  the  greater 
part  unusually  mild  and  wet  April  was  variable,  with  some- 
unseasonably  cold,  but  a  good  deal  of  warm,  weather;  and  a 
full  average  amount  of  rain.  May  was  extremely  wet,  and,  in^ 
the  early  part  especially,  unusually  warm.  June,  July,  and 
August  were,  almost  throughout,  unsettled,  with  a  good  deal  of 
wind  and  rain,  and  unusually  low  temperatures,  the  nights 
especially  being  frequently  very  cold ;  and  although  the  atmo- 
sphere contained  less  than  the  average  actual  amount  of  moisture, 
the  degree  of  humidity  of  the  air  was,  with  the  low  tempera- 
tores,  not  correspondingly  low.     September  was  also  variable^ 
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with  a  good  deal  of  rain  at  the  beginning  and  end  of  the  month, 
but  with  fine  and  warm  weather  intermediately. 

The  winter  of  1861-2  was,  therefore,  upon  the  whole,  mild. 
The  spring  was  variable  as  to  temperature,  upon  the  whole 
wsLrmer  than  usual,  and  very  wet  The  summer  was  unsettled, 
stormy,  cold,  and  wet. 

The  wheat  crop  of  the  country  was  almost  universally  reported 
to  be  under  the  average,  in  many  cases  root-fallen,  and  also  much 
mildewed.  Barley  was  stated  to  be  about,  or  scarcely,  an  average ; 
oats  a  fair  average. 

The  experimental  wheat  crops  were,  where  the  manuring  was 
not  excessive,  fully  equal  to  tbe  average  in  both  quantity  and 
quality  of  grain,  but,  upon  the  whole,  barely  average  in  amount 
of  straw. 

The  following  results  were  obtained  in  the  experimental  barley- 
field  :— 

Tabub  Xn. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Elevenih  Season,  1862. 


MANURES,  PKR  ACRE. 

PRODCrCE  PER  ACRE,  &o.    , 

Plots. 

Dressed  Corn. 

Total 
Cum. 

Straw 

and 

Chaff. 

Total 

Produoe 

(Cora  and 

Straw). 

Com 

Qiuntity. 

Weight 
per  Bush. 

to 

100. 

Straw. 

7 

10 
40 
1  A 
4  A 

4AA 

4C 

14  Tons  Farm-yard  Manure 

Unmanured  .\      

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and' 

200  lbs.  Ammonia-salts  ../ 
Mixed  Mineral  Manure,  and  i 

200  lbs.  C)  Ammonia-salts  j 
Mixed  Mineral  Manure,  and\ 

1000  lbs. («)  Rape-cake    ..^ 

BosbeU. 
49J 
16i 
254 

471 

;  45J 

Ibe. 

54-8 

50-3 

52-0 

49-4 

54-0 
54-0 
54*0 

Ihs. 

2936 

899 

1428 

I  1821 

'■  2725 

2824 
1 
.  2634 

Cwta 

34i 

9f 

20| 
31J 

331 

28J 

Iba. 

6774 

1987 

2941 

4106 

6273 
6529 
5872 

76-5 
82-6 
94-4 
79-7 

76-8 
76-2 
81-4 

(>)  400  lbs.  the  first  6  years  (1852-7). 


(2)  2000  lbs.  the  first  6  years  (1852-7). 


As  has  been  stated,  March  was  unusually  wet;  the  seed  was 
not  sown  until  April  16th ;  the  earlier  plots  (those  with  super- 
phosphate) were  not  cut  until  August  22nd,  and  the  remainder 
not  until  September  1st.  Excepting  without  manure,  and  with 
mineral  manure  alone,  the  quantity  of  barley-grain  per  acre  was 
either  close  upon,  or  over,  the  average  of  the  20  years ;  and  the 
weight  per  bushel  of  dressed  corn  was  also,  in  most  cases,  fully 
or  over  the  average.  The  superiority  was  the  most  marked  with 
farmyard-manure ;  and  with  it  there  was  the  greatest  excess  of 
straw  as  well:as  com.  With  rape-cake,  on  the  other  hand,  there 
was  a  slight  deficiency  of  both  straw  and  corn,  the  crops  beings 
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more  laid  than  any  of  the  rest.  With  the  more  liberal  artificial 
manures  there  was,  however,  fully  or  over  the  average  quantity 
of  both  com  and  straw.  Upon  the  whole,  therefore,  notwith- 
standing the  prevailing  coldness  and  wetness  of  the  summer, 
die  experimental  barley-crop  was  somewhat  over  average,  in  both 
quantity  and  quality,  under  liberal  conditions  of  manuring.  The 
barley-crop  of  the  country  generally  was  pronounced  to  have 
been  much  less  injuriously  affected  than  wheat,  and  to  have  been . 
about,  whilst  the  latter  was  seriously  below,  the  average.  The 
experimental  wheat,  however,  as  well  as  the  experimental  barley, 
turned  out  to  be  rather  over  the  average. 


Ttoelfih  Season,  1863. 

October,  1862,  was  unusually  warm,  but  with  a  good  deal  of 
wind  and  rain.  November  was  cold,  with  comparatively  little 
rain.  December,  and  January  and  February  1863,  were  unusually 
mild,  with  a  fair  amount  of  rain  in  December,  a  good  deal  in 
Jannary,*and  but  little  in  February.  March  was,  upon  the  whole, 
mild,  with  but  little  rain,  and  wheat  showed  unusually  forward 
growth.  April  was  very  dry  and  warm.  In  May  there  were 
some  refreshing  rains,  though  only  a  small  total  fall,  but  the 
temperature  was  occasionally  extremely  low,  and  pretty  nearly 
throughout  rather  below  the  average,  with  frequent  storms  of 
wind.  The  temperature  in  June  was  also  generally  rather  below 
the  average,  and  there  was  a  great  deal  of  rain,  which,  though 
needed,  and  much  aiding  growth,  was  so  heavy  as  to  lay  the  most 
forward  and  bulky  crops.  In  July  there  was  much  less  rain  than 
usual,  with  moderately  high  day  but  low  night  temperatures,  and 
some  sharp  night  frosts.  August,  with  only  moderate  tempera- 
ture, and  about  the  usual  amount  of  rain,  was,  upon  the  whole, 
favourable  for  ripening  and  for  harvest  In  September  a  good 
deal  of  rain  fell,  and  the  temperature  ranged  rather  low.  In 
June  the  condition  of  the  atmosphere  as  to  moisture  was  about 
the  average  for  that  month.  In  July,  August,  and  September, 
both  the  actual  amount  and  the  degree  of  humidity  were  below 
the  average. 

Thus,  the  winter  and  early  spring  were  generally  very  mild, 
with,  upon  the  whole,  less  than  the  usual  fall,  but  in  January  an 
excess  of  rain.  The  remainder  of  the  spring  included  some 
warmer,  but  more  colder  weather  than  usual,  and  there  was,  upon 
the  whole,  a  deficiency  of  rain.  The  early  summer  was  also  cool, 
with  more,  and  some  heavy  rain.  From  that  time  to  harvest, 
though  the  temperature  was  seldom  high,  it  was  (excepting  some 
night*fio8ts   in  July)  generally  sufficient,  the  fall  of  xain  was 
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considerably  below  the  average,  and  the  atmosphere  comparatively 
dry. 

With  these  characters  of  season,  the  wheat  crop  of  1863  was 
almost  unanimously  reported  to  be  considerably  above  the  average, 
both  in  quantity  and  quality.  Indeed,  such  a  yield  per  acre  had 
not  been  known  for  very  many  years.  The  plant  came  very  early 
forward,  had  refreshing  though  limited  rains  in  its  early  stages, 
received  comparatively  few  checks,  and  with  a  somewhat  cool 
but  sufficiently  warm  summer,  with  little  rain  and  a  comparatively 
dry  atmosphere  during  the  latter  stages  of  growth,  and  the  ripening 
and  harvest  periods,  there  was  a  lengthened  and  almost  unbroken 
course  of  gradual  accumulation.  Spring-sown  crops,  especially 
barley,  were  reported  to  be  less  uniformly  good — those  that  were 
late  sown  having  suffered  for  want  of  rain  in  the  early  stages  of 
growth.  Still,  both  barley  and  oats  were  considered  to  be  rather 
over  the  average. 

The  experimental  wheat  crop  of  1863  was  the  twentieth  in 
succession  on  the  same  land,  yet  it  proved  to  be  in  quantity  of 
both  grain  and  straw  by  far  the  most  productive,  and  in  quality 
of  grain  nearly  the  best,  hitherto.  It  even  considerably  exceeded 
both  1854  and  1857,  which  also  were  years  of  extraordinary 
'  yield.  It  was  a  very  favourable  season  for  the  action  of  ammonia* 
salts,  giving  more  total  produce,  and  especially  more  com,  for  a 
given  amount  of  ammonia  applied,  than  was  obtained  in  any  other 
year.  The  following  are  the  results  obtained  on  the  selected 
plots  in  the  experimental  barley  field : — 

Table  XIII. — Quantity  and  Quality  of  Barley  on  Selected  Plots.  Twelfth  Season,  18G3. 


Plots. 


10 
40 
1  A 

4A 

4  A  A 
4C 


MANURES,  PER  ACRE. 


PRODUCE  PER  ACRE,  &c. 


14  Tons  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia<4aIts 
Mixed  Mineral  Manure,  and\ 

200  lbs.  Ammonia-salts  . 
Mixed  Mineral  Manure,  andl 

200  lbs.  {})  Ammonia-salts  /| 
Mixed  Mineral  Manure,  andV 

1000  lbs.  (*)  Rape-cake   ..  /i 


Dressed  Com.      j 

1  Total 

Weight  ;  Corn, 
per  Bush. 


Quantity. 


Bushels. 

22} 
33 
422 

55i 
54} 


Straw        Totol  Conv 

aad      I  Produce  \  to 

Ch^ff    |(Ck)raand|  100 

Straw).  Straw. 


lbs. 

57-2 

53-6 

54«8 

53*6 

56-5 


Cwts. 


lbs. 
3473 

1276  i  \\\ 
1868  )  \^ 
2406    21] 


3210 


56«4  i  3429 


32 


34} 


56-7  I  3159  I  30} 


lbs. 

7185 

2545 

359G 

4806 

6791 
7323 
6599 


93 '6 
100  .5- 
108-1 
100-3 

89-6 
88-1 
91-8 


{})  400  lbs.  the  first  6  years  (1852-7).  (^  2000  lbs.  the  first  6  years  (1852-7). 

The  barley  was  sown  on  March  11 ;  the  forwardest  plots  were 
cut  on  August  10  and  carted  on  August  14,  and  the  remainder 
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cnt  on  Au^st  15  and  carted  on  August  24.  The  seed  was  in, 
therefore,  though  not  early,  still  in  good  time ;  and,  with  a  mild 
but  comparatively  dry  spring,  the  plant  would, probably  distribute 
its  feeders  well  through,  the  soil,  and  with  liberal  rain  in  June, 
but  no  unduly  forcing  weather  at  any  time,  and  favourable  ripening 
and  harvest  periods,  the  result  was,  though  not  as  with  wheat  in 
all  respects  the  best  crop  hitherto,  still  one  much  over  the 
average.  It  was  so,  especially  in  quantity  and  proportion  of 
grain,  whilst  in  quality,  indicated  by  weight  per  bushel,  it  was 
actually  the  best  up  to  that  time  ;  but,  as  will  be  seen,  it  has  been 
exceeded  on  this  point  in  several  seasons  since.  In  quantity  of 
straw  it  was  also  over  average.  As  in  the  case  of  wheat,  the 
season  was  peculiarly  favourable  for  the  action  of  ammonia-salts — 
indeed,  for  all  high  manuring — the  farmyard  manure  giving  not 
only  considerably  more  than  average  total  produce,  but,  both  as 
to  quantity  and  quality  of  corn,  a  better  result  than  in  any  other 
Mason  hitherto.  Without  manure,  or  with  purely  mineral  manure, 
the  amount  of  produce  of  both  com  and  straw  has  been  exceeded 
in  several  seasons;  but  with  mineral  and  nitrogenous  manures 
together,  the  only  years  that  exceeded  or  closely  approached  1863 
were,  in  produce  of  com,  1854, 1857,  and  1864 ;  but,  in  produce 
of  straw,  1854  the  most  strikingly,  and  less  so  1855,  1861,  1862, 
1864,  1869,  and  1871. 

A  comparison  between  the  characters  of  the  seasons  of  1854 
and  1863,  the  former  yielding,  with  high  manuring,  generally 
fully  as  much  or  more  corn,  and  considerably  more  straw  than  the 
latter,  will  usefully  illustrate  upon  what  conditions  the  very 
&vourable,  but  still  very  different  results  of  the  two  seasons 
depended.  In  1854,  which  gave  much  the  larger  quantity  of 
total  produce  of  barley  (corn  and  straw  together),  the  winter 
having  been  very  severe,  the  land  was  worked  and  the  seed  was 
sown  very  early ;  there  was  considerably  less  than  half  the 
average  amount  of  rain  in  March,  April,  June,  and  July,  with 
nearly  double  the  usual  amount  in  May.  In  1863,  on  the  other 
hand,  the  seed  was  not  in  so  early  ;  there  was  only  about  half  the 
usual  amount  of  rain  in  March,  April,  May,  and  July,  with 
nearly  double  the  usual  amount  in  June.  In  both  years  there 
was  in  August  about  the  average  amount  of  rain.  Almost 
throughout  the  six  months  enumerated,  1863  was  slightly  the 
warmer  of  the  two,  though  both  were  rather  warmer  than  usual 
in  the  early  spring,  and  rather  cooler  than  usual,  but  with  a  dry 
atmosphere,  in  the  summer.  Thus,  both  seasons  were,  throughout 
the  greater  part  of  the  period  of  growth,  comparatively  dry  and 
temperate ;  but  each  had,  at  one  period,  a  large  fall  of  rain,  which, 
in  1854,  yielding  the  largest  amount  of  total  produce,  came  in 
May,  whilst  in  1863  it  did  not  come  until  June.     It  is  worthy  of 
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remark,  that  with  the  winter-sown  wheat  the  result  was  reversed  ; 
for  with  it  the  larger  produce  of  both  corn  and  straw — indeed 
the  largest  ever  obtained — was  in  1863.  The  difference  is,  how- 
ever, explicable  by  the  very  diflFerent  characters  oi  the  winters  in 
the  two  cases.  The  winter  of  1853-4  was  unusually  severe,  and 
tiie  wheat-plant  backward  in  the  early  spring ;  whereas  the  winter 
of  1862-3  was  mild,  with  a  good  deal  of  rain  in  January,  and 
the  plant  was  very  forward  in  the  spring.  It  would,  therefore, 
the  less  require  liberal  rains  before  June  than  the  spring-sown 
barley,  and  would  be  in  a  better  state  for  benefitting  by  the 
generally  favourable  climatic  conditions  of  the  spring  and  summer 
than  the  less  forward  wheat-plant  of  1854. 

Thirteenth  Season^  1864. 

October,  November,  and  December,  1863,  were  warmer  than 
usual,  with  about,  but  upon  the  whole,  less  than  the  average 
amount  of  rain.  January  and  February,  1864,  though  including 
some  abnormally  warm  intervals,  embraced  longer  periods  of 
very  cold  and  wintry  weather,  which  checked  forward  vegetation ; 
there  was  considerably  less  than  the  average  fall  of  rain  in 
January,  and  a  very  small  fall,  including  snow,  in  February.  In 
March  the  rainfall  was  large — the  first  half  of  the  month  generally 
warm,  the  latter  half  cold — and,  upon  the  whole,  the  quarter  had 
been  very  variable,  colder  than  usual,  with  many  alternations  from 
frost  to  thaw.  April  and  May  were,  for  the  most  part,  warm, 
with  less  than  the  average  amount  of  rain ;  but  the  end  of  May 
and  nearly  the  whole  of  June  were  comparatively  cold,  but  with 
little  rain.  There  was  very  unusually  little  rain  in  July  and 
August,  but  an  excess  in  September.  The  day-temperatures 
generally  ranged  high  in  July,  but  about  the  average  in  August 
and  September;  whilst  the  night-temperatures  were  somewhat 
below  the  average  in  July,  much  below  in  August,  and  about 
the  average  in  September.  In  June  and  July  the  dew-point  was 
below,  and  in  August  very  much  below,  the  average.  The 
degree  of  humidity  of  the  air  was  in  June  low,  in  July  about 
the  average,  and  in  August  very  remarkably  below  the  average. 

Thus,  the  winter  was  very  variable,  including  a  good  deal  of 
warm,  but  also  much  very  cold  and  wintry  weather,  though  with 
comparatively  little  rain.  The  spring,  though  changeable  and  wet 
at  the  beginning,  was,  upon  the  whole,  warm  and  diy  ;*  June  was 
cold  and  dry,  whilst  the  rest  of  the  summer  was  hot  in  the  day 
and  cold  at  night,  with  very  little  rain,  and  in  August  especially 
a  very  dry  atmosphere. 

The  wheat  crop  of  the  country  proved  to  be,  in  quantity,  much 
above  the  average  on  good  soils,  but  below  the  avemge  on  poor 
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aoili,  and  in  quality  generally  above  the  average.  Barley  was 
reported  to  be  very  unequal — good  on  good  soils,  stunted  and 
poor  on  light  soils — and,  owing  to  the  summer  drought,  the  early 
generally  much  better  than  the  late  sown ;  upon  the  whole^  how- 
ever, over  average.  Oats  irtregular,  short,  deficient  in  yield,  and 
generally  much  below  average  in  quantity.  Roots  generally  a 
failure. 

The  experimental  wheat  crop,  though  by  no  means  equal  to 
the  extraordinary  one  of  1863,  was  nevertheless  considerably 
above  the  average  both  in  quantity  and  quality  of  grain,  espe- 
ciallj  under  liberal  manuring;  it  was  also  much  above  the 
average  in  quantity  of  straw.  The  following  results  were  obtained 
in  the  experimental  barley  field : — 

Table  XIV. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Thirteenth  Season,  1864. 


PRODUCE  PER  ACRE,  tc. 

"^  1        MANURES.  PER  ACRR 

Dressed  Com. 

Total- 
Corn. 

Straw 
and 
Chaff. 

Total 

Produce 

(Com  and 

Straw). 

«£Com 

QuanUty. 

Weight 
per  Bush. 

to 

100 

Straw. 

10 
♦  0 
lA 
4A 

4AA 

4C 

14  Tods  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and\ 

200  lbs.  Ammonia-salts  . .  / 
Mixed  Mineral  Manure,  andl 

200  Ihg.  (»)  Ammonia-salUJ 
Blixed  Mineral  Manure,  and  i 

1000  lbs. (*)  Rape-cake    ..j 

Bushels. 
62 
24 
33l 
38} 

55i 
56J 
53 

lbs. 

57-4 

55-7 

57-3 

65-4 

57-6 
57-6 
57-2 

Ibe. 
8672 
1379 
1949 
2258 

3816 
3299 
3153 

Cwts. 
37i 
12f 
16f 
20i 

34} 
371 
34J 

IhB. 

7852 
2809 
3829 
4533 

7225 

7469 
7061 

87-8 

96-4 

103-7 

99-2 

84-8 
79-1 
80-7 

.')  400  lbs.  the  first  6  years  (1852-7). 


(*)  2000  lbs.  the  first  6  years  (1852-7). 


The  seed  was  sown  on  March  26th,  the  most  forward  plots 
were  cut  on  August  11th,  and  carted  on  August  13th ;  and  the 
remainder  cut  on  August  17th,  and  carted  on  August  18th. 
The  sowing  was,  therefore,  rather  late ;  but,  with  a  hot  and  dry 
ripening  period,  the  harvest  was  moderately  early.  There  had 
been  a  good  deal  of  rain  in  March ;  but,  from  that  time  up  to 
harvest,  very  little.  With  the  exception  of  June,  which  was 
cold,  the  spring  and  summer  were  generally  warm,  and  the 
ripening  period  characterized  by  a  very  dry  atmosphere.  Not- 
withstanding the  prevailing  warmth  and  dryness  of  the  growing 
periods,  all  the  experimental  plots  gave  very  considerably  more, 
of  both  com  and  straw,  than  the  average.  Of  com  there  was 
generally  more  than  in  any  other  yeax  of  the  20,  excepting  1863 
and  1854 ;  and  with  fjeurmyard  maQure^  by  the  use  of  which  there  is 


128         Report  of  Experiments  on  the  Growth  of  Barley ^ 

40  much  accumulation  in  the  soil,  more  than  in  any  year  of  the 
20.  The  weight  per  bushel  was  also  much  above  the  average ; 
throughout  higher  than  in  1863,  with  few  exceptions  as  high  as, 
and  in  some  cases  higher  than,  in  any  other  year.  The  experi- 
mental barley  crop  was,  therefore,  dhe  of  large  produce  of  straw, 
indicating  considerable  luxuriance  of  growth ;  of  exceptionally 
large  produce  of  grain,  which  was  of  very  exceptionally  high 

?[uality.  It  is  probable  that,  with  the  wet  March,  the  plant 
ound  sufficient  moisture  in  the  soil  for  the  requirements  of  its 
early  growth ;  that,  owing  to  the  distribution  of  the  compara- 
tively small  total  fall  during  the  rest  of  the  season,  it  was  suffi- 
cient under  those  preliminary  conditions ;  that  the  low  tempe- 
rature of  June  prevented  over  luxuriance  ;  that  the  cold  nights, 
alternating  with  the  hot  days,  of  July,  prevented  premature 
ripening ;  and  that  the  dry  atmosphere  during  the  final  stages 
contributed  to  the  high  perfection  of  the  grain. 

These  very  favourable  results  in  the  experimental  field  are  not 
inconsistent  with  the  record  of  the  barley  crops  in  the  country  at 
large  ;  for  though  it  was  admitted  that  on  light  soils,  and  where 
sown  late,  the  crop  was  very  poor,  it  was  equally  admitted  that, 
under  more  favourable  conditions  in  these  respects,  it  was  very 
good. 

Fourteenth  Season^  1865. 

After  a  rather  wet  September,  but  a  very  low  aggregate  rain- 
fall during  the  first  9  months  of  the  year,  the  concluding  quarter 
of  1864  was  also  characterized  by  less  rain  than  usual.  The 
deficiency  was  very  considerable  in  October  and  December, 
though  there  was  rather  an  excess  in  November.  As  to  tempe- 
rature, the  period  was  very  variable,  with  a  good  deal  of  cold 
weather.  There  were  occasionally  very  high  winds  ;  whilst  the 
degree  of  humidity  of  the  air  was  very  unusually  low  in  October, 
and  somewhat  low  in  November  and  December  also.  In 
January,  1865,  there  was  a  considerable,  and  in  February  a 
slight  excess,  but  in  March  a  deficiency  of  rain  (including 
snow);  though,  throughout  the  quarter,  the  number  of  rainy 
days  was  small.  Excepting  the  first  half  of  January^  the  greater 
part  of  which  was  warm,  the  quarter  was  almost  throughout 
unusually  stormy  and  cold,  with  a  good  deal  of  snow ;  March  in 
particular  was  generally  very  exceptionally  cold  and  inclement 
In  April  and  June  very  litde  rain  fell ;  whilst  in  May  and  July 
there  was  an  excess,  and  in  August  a  very  great  excess.  In 
September,  however,  the  fall  was  very  exceptionally  small. 
April,  May,  and  the  beginning  of  June,  were  much  warmer 
than  the  average,  but  the  remainder  of  June  was  variable,  and, 
upon  the  whole,  rather  cold.     The   mean   temperature  of  the 
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<|narter,  and  especially  of  April ,  was,  however,  the  highest  on 
record  for  that  period  of  the  year;  and  the  air  was  pretty  uniformly 
much  drier  than  the  average;  the  rain  which  fell  being  little  dis- 
tributed, coming  for  the  most  part  in  heavy  showers.  July,  with 
«n  excess  of  rain,  was  also  warmer  than  usual.  The  greater  part 
of  August  was  not  only  extremely  wet,  but  rather  colder  than 
usual;  whilst  September  was  both  the  driest  and  hottest  on 
record ;  completing,  notwithstanding  the  comparatively  low  tem- 

Jerature  of  August,  a  hotter  period  of  6  months  than  any  other 
nown.   In  each  month,  too  (excepting  August,  when  it  was  very 
high),  the  degree  of  humidity  of  the  air  was  generally  very  low. 

The  winter  of  1864-5,  though  variable,  was,  therefore,  upon 
the  whole,  very  cold,  stormy,  and  inclement;  the  early  spring 
unusually  cold  and  backward ;  but  the  remainder,  and  greater 
P»rt,  was  very  warm,  with  a  dry  atmosphere ;  though,  towards 
the  end,  some  heavy  rains  fell,  and  the  combined  conditions 
brought  the  crops  very  rapidly  forward.  June  was  also  dry,  hot 
at  the  beginning,  though  afterwards  comparatively  cool ;  July 
^as  hot,  with  a  good  deal  of  rain,  but,  upon  the  whole,  a  dry 
atmosphere ;  the  greater  part  of  August  was  cool  and  very  wet,  but 
the  remainder,  and  September,  very  hot  and  dry,  favouring  the 
'^pid  completion  of  the  hitherto  much  retarded  harvest  work. 
Thus,  after  a  severe  winter  and  late  spring,  the  growing  period 
^w  characterized  by  great  heat,  dryness  of  atmosphere,  and  a 
<»eficient  amount  and  distribution  of  rain ;  the  ripening  period 
DJ  an  excess  of  rain,  followed,  however,  by  an  eventually  favour- 
able^ though  late  harvest  time. 

The  wheat  crop  of  the  country  was  reported  to  be  very 
^viable ;  good  on  clays  and  land  in  good  condition,  but  poor 
OD  light  and  badly  farmed  soils ;  in  the  aggregate  about,  or 
Jlghtly  under,  average  as  to  quantity ;  variable,  and,  upon  the 
whole,  only  moderate  in  quality.  Barley  was  said  to  be  the  best 
of  the  cereals,  but  inferior  on  light  lands ;  oats  the  poorest  crop 
for  many  years  past. 

The  experimental  wheat  crop  was,  in  quantity  of  corn,  much 
below  the  average  on  the  poorly  manured,  but  considerably  above 
it  on  the  highly  manured  plots.  The  weight  per  bushel  of 
dressed  com  was,  throughout,  above  the  average ;  but  the  quan- 
tity of  straw  was  almost  throughout  considerably  below  average, 
though  proportionally  the  less  so  the  higher  the  manuring. 
The  results  obtained  in  the  experimental  barley-field  are  shown 
in  Table  XV.  (p.  130). 

The  wintry  weather  of  March  delayed  all  spring  sowing,  and 

the  experimental  barley  was  not  put  in  until  April  6th.     On  the 

other  nand,  the  prevailing  heat  and  drought  of  the  spring  and 

smnmer,  brought  grain  crops  early  forward,  and  the  whole  of  the 
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Table  XV.— Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Fourteenth  Season,  1865. 


PRODUCE  PER  ACRE,  &c. 

Plots. 

MANURES,  PER  ACRE. 

Dressed  Com. 

Total 
Com. 

Straw 
and 
Chaff. 

Total 
Produce 
(Cora  and 

Straw). 

Com 

' 

Quantity . 

Weight 
per  Bush. 

to 

100 

Straw. 

7 

1  0 
40 
1  A 
4  A 

4AA 

4C 

14  Tons  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure      .. 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and' 

200  lbs.  Ammonia-salts  .. 
Mixed  Mineral  Manure,  and 

200  lbs.  (^)  Ammonia-salts  ^ 
Mixed  Mineral  Manure,  and' 

1000  lbs.  (*)  Rape-cake   ..^ 

Bushels. 
621 
18 
24| 
29i 

46i 

48i 
48i 

lbs. 

54-4 

53-9 

54-0 

53-8 

53-5 
53«3 
53-5 

lbs. 
2923 
1018 
1349 
1666 

2549 
2684 
2648 

Cwts. 

10 
13 

22} 
22 

lbs. 

5769 

1924 

2464 

3127 

5075 
5469 
5117 

102-7 
112-3 
121-0 
114-0 

100-9 

96-4 

107-2 

(»)  400  lbs.  the  first  6  years  (1852-7). 


(2)  2000  lbs.  the  first  6  years  (1852-7). 


barley  was  cut  on  August  9th ;  but,  owing  to  the  wet  weather 
which  had  then  set  in,  it  was  not  carted  until  August  18th.  As 
might  be  expected  from  the  characters  of  the  season,  and  as  was 
consistent  with  the  results  obtained  in  the  experimental  wheat 
field,  there  was  throughout  a  considerable  deficiency  of  total 
produce  (corn  and  straw  together),  which  was  proportionally  the 
greater  the  poorer  the  conditions  as  to  manuring.  There  was, 
however,  a  very  high  proportion  of  corn  to  straw,  the  higher  the 
poorer  the  manuring ;  and  the  weight  per  bushel  of  dressed  corn 
was  about  the  average.  As  to  the  actual  amount  of  com  per 
acre,  it  was,  without  manure,  with  mineral  manure  alone,  and 
with  ammonia-salts  alone,  considerably  below  the  average,  but 
much  nearer  the  average  with  the  more  complete  manuring. 
The  result  is,  then,  that  with  a  deficiency  in  total  amount  of 
rain,  the  very  unequal  distribution  of  that  which  fell,  the  very 
dry  atmosphere,  and  the  unusually  high  temperatures  almost 
throughout  the  periods  of  growth,  the  conditions  above  ground 
were  adverse  to  luxuriance,  but  very  favourable  to  seeding 
tendency  and  maturation;  and,  where  the  conditions  supplied 
within  the  soil  were  the'  most  defective,  the  root-range  would 
doubtless  be  the  most  restricted,  and  the  plants  would  suffer 
the  most;  whereas,  where  the  conditions  supplied  within  the 
soil  were  liberal,  a  more  extended  root-range  would  render 
the  plant  less  sensitive  to  the  atmospheric  heat  and  drought; 
and,  hence,  proportionally  less  failing  in  luxuriance. 

The  characters  of  both  the  experimental  wheat  and  experi- 
mental barley-crops  were,  therefore,  in  the  main  accordant  with 
those  of  the  respective  crops  in  the  country  at  large.     That  is, 
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the  results  in  the  experimental  fields  varied  greatly  according  to 
the  conditions  of  manuring ;  the  crops  suflFering  most  where  the 
conditions  of  manuring  were  the  most  defective,  whilst  it  was 
on  the  light  and  badly  farmed  lands  that  the  crops  of  the  country 
suffered  most  On  the  other  hand,  it  was  under  the  influence  of 
liberal  manuring  that  thfe  quantity  of  corn  was  proportionally 
•  the  highest  in  the  experimental  fields,  and  it  was  on  the  clays, 
and  better  farmed  lands,  that  the  crops  were  good  in  the  country 
generally. 

Fifteenth  Season^  1866. 

The  very  warm  and  dry  weather  of  September,  1865,  extended 
tlurongh  the  first  week  of  October ;  and,  although  there  were  a 
few  cold  intervals,   the  temperatures  of  the  three    concluding 
months  of  the  year  ruled  higher  than  the  average ;  December, 
especially,  being  unusually  warm.     The  period  included,  how- 
ever, very  g^eat  fluctuations  in  barometric  pressure,  and  some 
extremely  severe  storms   of  wind  ;    whilst   in  October  a  very 
excessive,  in  November  a  full,    but  in  December  a  deficient, 
wnount  of  rain  fell.     January  and  the  first  half  of  February 
(1866)  were   also   unusually  warm,    though  in   January    there 
^"^  a  heavy  fall  of  snow,  which,  however,  rapidly  thawed,  and 
the  whole  period  was  very  wet.     A  cold  and  drier  period  then 
set  in,  and  extended  to  the  middle   of  March,  checking   the 
Utherto  much  too  forward  vegetation ;  and  then,  to  the  end  of  the 
quarter,  the  temperatures,  though  variable,  ruled,  upon  the  whole, 
veiy  high,  and  there  was  a  full  amount  of  rain.     The  beginning 
of  April  was    cold   and  rather  wet,  and    the   remainder   con- 
siderably  warmer   and   drier    than    the    average.      May    was, 
throughout,  unusually  cold  both  day  and  night,  and  there  was 
a  deficiency  of  rain.     June  was  changeable,  but  included  a  good 
deal  of  hot  weather,  which  raised  the  mean  temperature  above 
the  average,  and  during  the  month  a  cpnsiderable  excess  of  rain 
fell.     The  beginning  of  July  was  cold  and  wet ;  then  followed  a 
week  of  hot  and  dry  weather ;  but,  from  about  the  middle  of  the 
month  to  nearly  the  end  of  September,  the  weather  was,  with 
the  exception  of  few  and  short  intervals,  generally  cold,  with  a 
good  deal* of  rain  and  wind  in  August,  and  an  almost  continuous 
and   considerably  excessive  fall    in  September.     October  was, 
however,  upon  the.  whole,  warmer  and  drier   than   usual.     In 
Jane,   July,   August,  September,  and  October,  the   degree    of 
humidity  of  the  air  was  generally  high. 

Thus,  after  a  very  wet  and  comparatively  warm  autumn,  the 
winter  was,  until  the  middle  of  February,  unusually  warm,  with 
a  great  deid  of  rain,  inducing  premature  luxuriance  of  grass  and 
winteiHK)wn  crops ;  then  came  a  month  of  cold  and  dry  weather, 

K  2 
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checking  growth.  The  remainder  of  the  spring  was  at  first  very 
variable,  but  May  was  unusually  cold  and  dry.  The  early 
summer  was  changeable,  but  mostly  warm,  with  a  good  deal  of 
rain ;  and  the  ripening  and  harvest  periods  were  almost  con- 
tinuously cold  and  rainy,  with  a  moist  atmosphere,  but  with 
occasional  high  and  drying  winds. 

After  the  winter  the  wheat-plant  was  very  forward,  but  was 
much  checked  by  the  prevailing,  though  not  continuous,  cold- 
ness and  dryness  of  the  spring.  Recovering,  and  showing  fair 
promise  in  early  summer,  it  was  again  checked  by  the  sunless 
weather,  and  in  many  cases  laid  and  damaged  by  the  wet 
maturing  and  harvest  period.  The  harvest  was  protracted  and 
late ;  and  the  crop  was  eventually  pronounced  to  be  below  an 
average  in  quantity,  though  of  fair  quality.  Barley  and  oats  were 
said  to  be  very  variable;  in  some  cases  poor,  in  others  much 
damaged  ;  but  upon  the  whole,  above  average  in  quantity,  and  in 
some  districts  harvested  in  good  condition,  and  of  good  quality. 

The  experimental  wheat-crop  was,  under  all  conditions  of 
manuring,  below  the  average  in  quantity  of  corn ;  and,  excepting 
under  the  highest  manuring  (when  it  was  considerably  above), 
below  the  average  in  quantity  of  straw  also.  The  weight  per 
bushel  was,  however,  over  average.  Tlie  following  results  were 
obtained  in  the  experimental  barley-'field : — 


Table  XVI. — Quantity  and  Quality  of  Barley  on 
Fifteenth  Season,  1866. 

Selected  Plots. 

MANURES.  PER  ACRE. 

PRODUCE  PER  ACRE,  he 

Plots. 

DrcflBedCom. 

Total 
Com. 

straw 
and 
GhafF. 

Total 

Produce 

(Oomaod 

Straw). 

Com 

QiunUty. 

Weight 
per  Bosh. 

to 

100 

Straw. 

I  0 
40 
1  A 
4  A 

4AA 

4C 

1 4  Tons  Farm -yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and' 

200  lbs.  Ammonia-salts  . . , 
Mixed  Mineral  Manure,  and 

200  lbs.  Q)  Ammonia-salts 
Mixed  Mineral  Manure,  and  i 

1000  lbs.  (*)  Kap^-<»lse   ../ 

Bushels. 

?3 

24 

27J 

47 

50J 
48f 

Ibe. 

54-9 

51-1 

52-7 

50-9 

54-7 
.55-4 
55-6 

lbs. 
3065 

858 
1323 
1474 

2636 
2954 
2834 

Cwti 
31} 
94 
121 
15 

27| 

281 
27| 

lbs. 

6594 

1928 

8759 

3200 

5704 
6117 
5929 

86-8 
80-1 
92*1 
85-4 

85-9 
93-4 
91-6 

(»)  400  lbs.  the  first  6  years  (1852-7). 


(*)  2000  lbs.  the  first  6  yeaw  (1852-7). 


The  seed  was  not  sown  until  April  2nd.  Tlie  whole  of  the 
plots  were  cut  on  August  15th,  16th,  and  17th;  the  earliest 
were  carted  on  Au^st  18th,  but  the  remainder  not  until  August 
23rd  and  24th.  With,  upon  the  whole,  a  diy  and  backward 
spring ;  a  changeable,  but  mostly  warm  and  wet,  earlj  summer ; 
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but  cold,  wet,  and  windy  ripening  and  harvest  period,  the  result 
was  considerably  less  than  the  average  produce  of  hoih  corn  and 
straw  without  manure,  and  with  defective  manuring ;  but  fully 
average  quantity  of  com,  and  not  much  less  than  average  quan- 
tity of  straw,  with  the  more  liberal  artificial  manuring.  The 
farmyard  manure,  indeed,  gave  more  than  its  average  of  both 
com  and  straw ;  but,  as  will  be  seen  further  on,  the  produce 
on  the  farmyard  manure  plot  increased  very  much  during  the 
later  years  of  the  experiment,  so  that  the  result  miLSt  not  be 
attributed  exclusively  to  the  season.  The  weight  per  bushel  of 
dressed  com  is  seen  to  vary  very  considerably  under  the  diflFerent 
conditions  of  manuring.  Thus,  without  manure,  and  with 
&mmoQia-salts  alone,  the  weight  per  bushel  was  considerably 
below  the  average  under  those  conditions ;  whilst,  with  the 
more  complex  and  more  perfect  artificial  manures,  and  with 
the  farmyard  manure — that  is  with  the  more  liberal  soil-condi- 
tions— ^it  was  considerably  above  the  average. 

The  smaller  deficiency,  if  any,  in  total  produce,  and  the  higher 
quality^  under  high  manuring,  and  the  greater  deficiency,  and  the 
poorer  quality,  under  the  poorer  soil-conditions,  are  consistent 
vith  the  results  obtained  in  the  experimental  wheat-field,  and 
also  consistent  with  the  character  of  great  diversity  given  of  the 
spring-sown  crops  of  the  country  at  large. 

The  season  of  1866,  with  its  late  spring,  its  warm  and  wet 
early  summer,  but  prevailing  cold  and  wet  later  growing  and 
ripening  periods,  gave  considerably  greater  bulk  of  produce 
than  1865,  with  its  also  late  spring,  but  warm  and  dry  growing 
period.  Though  both  seasons  were  unfavourable,  they  were 
essentially  different  in  character.  Yet  they  agree  in  this :  that 
each  was  relatively  less  unfavourable  with  high  than  with  poor 
manuring.  The  more  perfect  soil-conditions  enabled  the  plant 
the  better  to  withstand  the  heat  and  dryness  in  1865,  and  the 
prevailing  cold  and  wet  of  the  growing  and  ripening  period  in 
1866.  That  the  quality  of  both  wheat  and  barley  was  not  worse 
in  1866,  notwithstanding  the  cold  and  wet  ripening  period,  was 
greatly  due  to  the  drying  winds  which  alternated  with  the  rains ; 
but  the  much  higher,  indeed,  the  really  high  quality  of  the 
barley  grown  by  liberal  manuring,  shows  how  much  more  vital 
power  the  plants  growing  under  the  more  favourable  soil-condi- 
tions possessed,  and  that  in  a  certain  degree  those  conditions 
compensated  for  the  lacking  favourable  atmospheric  conditions. 

Sixteenth  Season^  1867. 

Though  including  some  cold  intervals,  the  concluding  quarter 
of  1866  was  generally  warmer  than  the  average,  with  somewhat 
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less  than  the  usual  aggregate  amount  of  rain,  though  a  good 
deal  fell  within  a  short  interval  about  the  middle  of  November, 
causing  floods,  and  hindering  autumn  sowing  in  some  localities. 
In  January,  1867,  the  fluctuations  were  very  great;  extreme 
cold  and  heavy  falls  of  snow,  alternating  with  rapid  thaws, 
warm  weather,  heavy  gales,  and  a  good  deal  of  rain.  The  last 
week  of  January,  and  almost  the  whole  of  February,  were  very 
unusually  warm,  with  a  large  amount  of  rain  at  the  beginning, 
and  a  moderate  quantity  over  the  rest  of  the  period.  March, 
again,  was  almost  to  the  conclusion  very  cold  and  wintry,  with  a 
good  deal  of  snow.  Throughout  the  quarter  there  was  a  suc- 
cession of  gales  of  wind.  Owing  to  the  severe  weather  of 
March,  the  growth  of  winter-sown  crops  was  checked;  and 
owing  partly  to  the  wetness,  and  partly  to  the  frost,  the  pre- 
paration of  the  land  for  spring-sowing  was  much  retarded. 
April,  and  the  beginning  of  May,  were  very  unsettled ;  stormy, 
rainy,  and  changeable  as  to  temperature ;  but,  on  the  average, 
warmer  than  usual.  Later  in  May,  besides  some  very  warm, 
there  was  a  longer  period  of  extremely  cold  weather,  with  a  dry 
atmosphere,  and  frosty  nights,  much  checking  vegetation ; 
though,  during  the  month,  there  was  rather  more  than  the 
average  fall  of  rain.  June  was  comparatively  dry,  very  change- 
able as  to  temperature,  but  on  the  average  colder  than  usual. 
The  cold  weather  continued  throughout  July  and  the  beginning 
of  August,  and  the  period  was  generally  sunless  and  cloudy, 
with  an  excess  of  rain  in  July,  which  fell  very  heavily  towards 
the  end  of  the  month,  and  much  laid,  and  in  some  cases  inun- 
dated, the  crops.  The  remainder  of  August,  and  September,  were 
much  finer,  rather  warmer  than  the  average,  though  with  rather 
more  than  the  average  fall  of  rain;  which,  however,  was  not 
much  distributed,  but  fell  for  the  most  part  in  considerable 
quantities  at  a  time. 

Thus,  the  early  winter  was,  upon  the  whole,  warmer  and  drier 
than  usual ;  then  came  intervals  of  severe  frost,  snow,  and  heavy 
gales,  followed  by  several  weeks  of  very  warm  weather,  with  a 
good  deal  of  rain.  The  early  spring  was  very  wintry  and 
stormy,  and  both  growth  and  spring-sowing  were  retarded.  The 
remainder  was  very  changeable  as  to  temperature ;  at  first  warmer, 
afterwards  very  unseasonably  cold,  and-  throughout  frequently 
stormy  and  rainy.  The  rest  of  the  growing,  as  well  as  the  early 
ripening  period,  was  changeable,  though  for  the  most  part  un- 
seasonably cold,  cloudy,  and  sunless,  with  a  great  deal,  and  some 
very  heavy  falls,  of  rain,  which  much  laid  the  crops.  The 
harvest-time,  though  late,  and  including  some  heavy  rains,  was, 
however,  upon  the  whole,  not  unfavourable  for  the  greater  portion 
of  the  Midland,  Southern,  and  Eastern  districts. 
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With  a  wet  autumn,  a  winter  alternately  very  mild  and  very 
severe,  a  spring  with  alternations  of  extreme  heat  with  cold,  frost, 
and  wet,  and  a  summer  with  a  good  deal  of  sunless  weather,  with 
occasional  violent  storms  of  wind  and  rain,  much  laying  the  crops, 
were  not  conditions  from  which  a  productive  harvest  might  be 
expected.  Yet,. both  before  and  after  the  favourable  change  at 
harvest  time,  some  writers  in  the  '  Times '  gave  very  sanguine 
views  of  the  crops  of  the  country  at  large.  The  records  in  the 
agricultural  papers  were,  however,  much  less  favourable ;  and 
the  results  obtained  at  Rothamsted  led  to  the  conclusion  that  the 
general  wheat-crop  would  be  not  less  than  20  per  cent,  below  an 
average.  Subsequent  experience  showed  that  this  unfavourable 
estimate  was  only  too  well  founded.  Spring  crops  were  almost 
everywhere  sown  late,  especially  on  heavy  lands.  Barley  was 
said  to  have  suffered  a  good  deal  from  the  frosts  of  May,  but  at 
harvest  the  crop  was  reported  to  be  but  little  under  average  in 
quantity,  though  variable  in  quality.  Oats  were  considered  to 
be  over  average. 

The  experimental  wheat  crop  was  very  deficient  in  straw,  and, 
upon  the  whole,  more  deficient  in  quantity  of  corn  than  in  any 
year  since  1853 ;  though  the  quality  of  the  grain  was  even  over 
average.  The  following  results  were  obtained  in  the  experimental 
barley-field : — 

Table  XVII. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Sixteenth  Season,  1867. 


MANURES,  PER  ACRE. 

14  Tons  Farm-yard  Manure 

Unmaoared 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  andl 

200  lbs.  Ammonia-salts  . .  j 
Mixed  Mineral  Manure,  andl 

200  lbs.  (*)  Ammonia-saltsj 
Mixed  Mineral  Manure,  and\ 

1000  lbs.  C)  llape-cake  ../ 

PRODUCE  PER  ACRE,  &c. 

Plots. 

Total 
Cora. 

Straw 
and 
Chaff. 

Total 

Produce 

(Corn  and 

Straw). 

Cora 

Quantity    Weight 
'^'^"'^- per  Bush. 

to 

100 

Straw. 

7 

1  O 
40 
I  A 

4A 

4AA 

4C 

Bushels.        lbs. 
4n|           .54-8 
17            51-8 
20J           53-6 
30|          51-3 

43J      1     54-3 
45       1     64-6 
425          54-8 

lbs. 
2614 

978 
1180 
1686 

2454 
2573 
2411 

Cwts. 
274 

loi 

12 

17i 

25J 

28^ 

24i 

lbs. 

5652 

2124 

2526 

3611 

5304 
5753 
5121 

86-1 
85-3 
87*7 
87-6 

86-1 
80*9 
89-0 

(»)  400  lbs.  the  first  6  years  (1852-7). 


(2)  2000  lbs.  the  first  6  years  (1852-7). 


Owing  to  the  alternate  wet  and  frost,  and  the  consequent 
unworkable  condition  of  the  land,  the  experimental  barley  was 
again  sown  late,  not  being  put  in  until  April  5.  The  earlier 
plots  were  cut  on  August  20  and  21,  the  later  not  until  August 
27   and  28,  and  the  whole  were  carted  on  August  31.     The 
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earlier  and  better  crops,  those  grown  by  manures  containing- 
nitrogen  and  superphosphate,  and  by  farmyard-manure,  Were 
the  most  laid.  Notwithstanding  this,  owing  to  the  improved 
weather  at  the  final  ripening,  and  harvest  time,  it  was  just 
these  crops  that  gave  a  rather  better  than  average  weight  per 
bushel  of  corn,  whilst  the  poorer  and  more  backward  crops  gave 
lower  than  the  average  weight  per  bushel.  The  quantity  of 
both  corn  and  straw  was  throughout  lower  than  the  average,  and 
the  deficiency  was  proportionally  the  greater  the  greater  the- 
relative  deficiency  of  available  nitrogen  within  the  soil ;  that  is 
to  say,  without  manure,  and  with  purely  mineral  manure.  The 
proportion  of  com  to  straw  was  generally  not  far  from  the  average^ 
and,  under  some  of  the  best  conditions  of  manuring,  somewhat 
over  the  average.  Upon  the  whole,  therefore,  the  experimental 
barley  crop  was  deficient  in  quantity,  but  of  full  average  quality. 
The  deficiency  in  the  spring-sown  crop  was,  however,  much  less 
than  that  of  the  experimental  wheat ;  and  less,  perhaps,  than 
might  have  been  expected  considering  the  late  sowing,  the  alterna- 
tions of  forcing  and  checking  conditions  of  weather  during  the 
earlier  stages,  and  the  sunless  character  of  the  later  periods  of 
growth.  The  result  is,  at  the  same  time,  consistent  with  that 
recorded  of  the  barley-crop  of  the  country,  which,  according^ 
to  the  more  reliable  authorities,  suffered  considerably  less  than 
wheat ;  it  is  also  consistent  in  showing  relatively  less  deficiency 
the  better  the  soil-conditions. 

Seventeenth  Season^  1868. 

October,  1867,  was  very  variable  as  to  temperature,  upoa 
the  whole  colder  than  usual,  with  comparatively  little  rain,  but 
occasional  high  winds.  There  was  very  unusually  little  rain  in 
November,  and  the  weather  was  for  the  most  part  clear  but  cold,, 
and  very  favourable  for  working  the  land  and  sowing.  December 
was  characterised  by  great  and  rapid  variations  of  temperature 
and  barometric  pressure,  some  extremely  heavy  gales,  sometimes, 
frost,  snow,  and  sleet,  at  others  very  warm  weather ;  in  the 
aggregate  there  was  a  full  amount  of  rain,  and  throughout 
the  month  agricultural  operations  were  much  impeded.  The 
first  eleven  days  of  January,  1868,  were  very  cold ;  but  front 
that  time  to  the  end  of  the  quarter  (indeed  to  the  end  of  the 
summer),  the  weather  was  unusually  warm.  There  was  a  con- 
siderable excess  of  rain,  and  there  were  several  gales  of  wind,  in 
January  ;  but  there  were  only  moderate  amounts  of  rain  in  Feb- 
ruary and  March.  In  these  months  vegetation  became  very 
forward,  and  the  weather  was  generally  favourable  for  workings 
the  land  and  for  spring  sowing.  April,  May,  and  June,  again, 
were  all  considerably  warmer  than  the  average.   The  average  tern* 
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peratare  of  April  had  however  frequently,  and  that  of  each  of  the 
other  months  occasionally,  been  exceeded  in  the  corresponding 
months  of  other  years ;  but  the  average  temperature  of  die  three 
months  together  had  only  once  been  exceeded  in  any  corresponding 
three  months  for  98  years  (the  period  for  which  records  are  avail- 
able), namely,  in  1865,  when,  though  April  was  hotter.  May  and 
Jane  were  not  quite  so  hot  as  in  1868 ;  aild  the  average  tem- 
perature of  the  whole  period,  from  the  middle  of  January  to  the 
end  of  June,  was  only  exceeded  in  1822.     Concurrently  with  this 
long-continued  warm  weather,  there  was,  as  already  said,  a  great 
excess  of  rain  in  January,  and  only  moderate  amounts  iii  February 
and  March ;  there  was  a  small  excess  in  April,  a  deficiency  in 
Maj,  and  a  very  great  deficiency  in  June.     Temperatures  in 
excess  of  the  average  also  prevailed  almost  continuously  throughout 
tbe  succeeding  quarter,  namely,  to  the  end  of  September.     July, 
in  particular,  was  very  excessively  warm,  with  at  the  same  time  a 
coDtinoed  great  deficiency  of  rain  ;  August  was  also  warmer  than 
the  average,  but  with  a  good  deal  of  rain  ;  and  September  more  in 
excess  as  to  temperature  than  August,  with  a  deficiency  of  rain.  In 
no  year  of  the  previous  98  had  the  temperature  so  far  exceeded  the 
average  in  so  long  a  corresponding  period  as  that  from  the  middle 
of  January  to  the  end  of  September  of  this  year,  1868.     The  total 
rainfall  of  the  nine  months  was  not  much  below  the  average ;  but 
the  amount  which  fell  was  very  excessive  in  January,  and  exces- 
sive also  in  April  and  in  August,  whilst  it  was  deficient  in  each 
of  the  other  months  of  the  period,  and  very  greatly  so  cluring  the 
three  consecutive  months  of  greatest  heat,  namely  May,  June,  and 
July.     The  degree  of  humidity  of  the  atmosphere  was  also  lower 
than  the  average  in  each  of  the  nine  months  from  January  ta 
September  inclusive,  greatly  so  in  June,  very  greatly  so  in  July, 
and  considerably  in  August  and  September. 

The  characters  of  this  extraordinary  season  may  be  briefly 
summarised  as  follows  : — After  a  favourable  autumn  seed-time, 
the  first  half  of  the  winter  was  very  variable,  including  some  very 
warm,  but  more  stormy,  wet,  snowy  and  frosty  weather.  From 
that  time  to  after  harvest,  the  temperature  was  almost  always. 
above  the  average,  and  very  greatly  so  in  the  summer  months  of 
June  and  July  ;  whilst,  after  a  favourable  spring  seed-time,  there 
was  a  sufficiency  of  rain  in  April  to  give  a  fair  start  to  early- 
sown  crops ;  but,  from  that  time  until  the  harvest  was  nearly 
over,  throughout  the  Midland,  Southern,  and  Eastern  districts  of 
the  country,  the  excessive  temperatures  were  accompanied  by  a 
drought  of  unusual  severity,  both  as  regards  the  length  of  its- 
duration,  and  the  great  amount  of  the  deficiency  of  rain,  with  at 
tbe  same  time  a  very  dry  atmosphere. 

With  the  favourable  autumn  seed-time,  the  area  under  wheat 
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was  over  average.  In  the  spring  the  plant  was  generally  good, 
the  harvest  was  very  early,  and  finally  the  crop  was  reported 
to  be  considerably  over  average  in  both  quantity  and  quality  on 
good  and  well  farmed  soils ;  on  light  and  poorly  farmed  land,  on 
the  other  hand,  the  crop  suffered  much  from  the  heat  and  drought 
Still,  the  aggregate  wheat  crop  of  the  country  was  supposed  to  be 
about  20  per  cent,  over  average  in  quantity,  and  of  over  average 
quality.  Naturally,  spring-sown  crops  suffered  much  more  from 
the  heat  and  drought  than  wheat.  Barley  was,  however,  said  to 
yield  well,  and  be  of  good  quality,  on  deep  and  well-farmed  lands, 
and  when  sown  early,  but  to  be  very  deficient  when  sown  late,  or  on 
shallow  soils ;  and  to  be  so  on  many  of  the  usually  good  barley  lands. 
Oats  suffered  more  than  barley,  and  were  almost  universally  re- 
ported to  be  under  average,  and  in  many  cases  a  complete  failure. 
The  produce  in  the  experimental  wheat  field  was,  under  all 
conditions  of  manuring,  over  average  in  quantity,  but  propor- 
tionally much  more  so  with  high  than  with  low  manuring.  The 
weight  per  bushel  of  dressed  corn  ranged  from  3  to  5  lbs.  over  the 
average.  The  quantity  of  straw  was  considerably  below  the 
average  with  low  manuring,  but  average,  or  over  average,  with 
high  manuring.  The  proportion  of  corn  to  straw  was  also 
generally  over  average,  but  proportionally  the  less  so  the  higher 
the  manuring  and  the  greater  the  bulk  of  the  crop.  The  following 
results  were  obtained  in  the  experimental  barley-field  : — 

Table'XVIIL — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Seventeenth  Season,  1868. 


Plots. 


7 

\  O 
40 
I  A 
4  A 

4  AA 

4C 


MANURES*  PER  ACRE. 


14  Tons  Farm-yard  Manure 

Unmanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and| 

200  lbs.  Ammonia-salts  ../ 
Mixed  Mineral  Manure,  and\ 

275  lbs.  Nitrate  Soda (>)  ../ 
Mixed  Mineral  Manure,  and) 

1000  lbs.  O  Rape-cake   ../ 


PRODUCE  PER  ACRF^  &c. 


Dressed  Com. 


Quantity.    Weight 
^  '    per  Bosh. 


Busbela. 
43| 

17i 

20J 

34i 
45i 

36J 


lbs. 
57- 
54- 
65- 
53- 


55-6 
.•)6-0 
65'4 


Total 
Com. 


Iba. 

2539 
873 
998 

1136 

1978 
2586 
2051 


Straw 
and 
Chaff. 


Cwts. 
24i 


20} 
25{ 
211 


Total 
Prodsoe 
(Cora  and 
Straw). 


lbs. 

5281 

2173 

2126 

2507 

4311 
5454 
4414 


Com 

to 

100 

Straw. 


92-6 
67-2 
88-5 
82-9 

84*8 
90-2 
86-8 


(*)  400  lbs.  Ammonia-salts  the  first  6  years  (1852-7),  200  lbs.  the  next  10  years 
(1858-67) ;  275  lbs.  Nitrate  Soda,  18e58,  and  since. 
(*)  2000  lbs.  the  first  6  years  (1852-7). 

Unfortunately,  the  seed  was  not  put  in  until  March  20 ;  and 
with,  excepting  in  April,  a  great  deficiency  of  rain  from  that 
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time  until  harvest,  and,  at  the  same  time,  unusually  high  tem- 
peratures and  dry  atmosphere,  the  crop  was,  for  the  locality,  very 
early  cut,  namely,  on  July  31,  and  it  was  carted  on  August  5. 
The  deficiency  of  both  com  and  straw  is  throughout  very  con- 
nderable,  but  proportionally  the  greater  the  more  defective  the 
manuring.  Thus,  compared  with  the  average  of  the  twenty 
years  in  each  case,  the  deficiency  of  total  produce,  com  and 
«trair  together,  was  with  farmyard-manure  only  about  one-tenth, 
with  mixed  mineral  manure  and  ammonia-salts  (4  A),  and  with 
mixed  mineral  manure  and  rape-cake,  about  one-fourth,  but 
with  mineral  manure  alone,  or  ammonia-salts  alone,  about  one- 
third.  Further,  in  these  cases  of  the  more  defective  manuring, 
and  the  more  deficient  total  crop,  the  proportion  of  com  to  straw 
is  below  the  average,  whilst,  with  the  nitrogenous  and  mineral 
Diannre   together,   as  well   as  with  farmyard-manure,  the  pro- 

Ktion  of  com  to  straw  is  rather  higher  than  the  average, 
ficient  as  was  the  quantity,  the  quality  was,  however,  in  all 
cues  high;  and  the  higher  the  more  liberal  the  conditions  of 
numaring.     Thus,  the  weight  per  bushel  was  between  55  and 

56  Ib^  with  the  mixed  mineral  manure  and  ammonia-salts,  and 
with  the  mixed  mineral  manure  and  rape-cake,  and  was  over 

57  lbs.  with  farmyard-manure. 

It  will  be  borne  in  mind  «that,  during  the  first  six  years  of 
the  twenty   (1852-1857),   plot   4AA   had    annually   twice   as 
mach  ammonia-salts  as  4  A,  but  that,  during  the  next  ten  years 
(1858-1867),  only  the  same  quantity  of  ammonia-salts  was  ap- 
plied as  on  4  A,  namely,  200  lbs.  per  acre  per  aimum ;   and 
reference  to  the  tables  will  show  that  there  has  continued  to  be 
some  excess  of  produce  on  4  A  A,  as  compared  with  4  A,  due  to 
the  unexhausted  residue  from  the  excessive  supply  during  the 
first  six  years.     For  the  year  1868,  and  subsequently,  however, 
an  amount  of  nitrate  of  soda,  containing  the  same  quantity  of 
nitrogen,  has  annually  been  substituted  on   plot  4AA  for  the 
200  lbs.  of  ammonia-salts  applied  during  the  previous  ten  years ; 
and  it  will  be  seen  that,  in  this  year  of  drought,  the  plot  with  the 
nitrate  gives  nearly  11  bushels  more  corn,  and  about  5  cwts.  more 
straw,  than  the  plot  with  an  equivalent  quantity  of  nitrogen  as 
ammonia-salts.     This  amount  of  excess  is  much  greater  than  has 
been  obtained  in  any  succeeding  year  hitherto  ;  though  in  1 870, 
which  was  also  a  year  of  drought,  the  excess  of  produce  with  the 
nitrate  was  again  very  considerable. 

In  a  paper  in  a  former  volume  of  this  Journal,*  we  showed 
that  the  soil  of  the  plot  in  the  experimental  wheat-field   which 

Vol.  vii. — 8.8.  Part  I. — "Effects  of  the  Drought  of  1870  on  some  of  the  Ex- 
ptrimeutal  Crops  at  Kothamsted." 
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had  then  been  manured  with  14  tons  of  farmyard-manure  per 
acre  per  annum  for  twenty-five  years  in  succession,  owing  to  its 
vast  accumulation  of  organic  matter,  and  greater  degree  of  dis- 
integration, porosity,  and  power  of  absorption,  retained,  near  the 
surface,  very  much  more  water  than  that  of  either  the  closely- 
adjoining  unmanured,  or  an  artificially  manured  plot  in  the 
same  field. 

In  the  same  paper  we  recorded  the  fact,  that  a  plot  of 
permanent  meadow-land  which  received  annually  mixed  mineral 
manure,  and  a  given  amount  of  nitrogen  as  ammonia-salts, 
yielded  in  the  season  of  drought  of  1870,  23  cwts.  of  hay  less 
than  its  average ;  whilst,  another  plot,  receiving  annually  the 
same  mineral  manures,  and  the  same  amount  of  nitrogen,  but  in 
the  form  of  nitrate  of  soda  instead  of  ammonia-salts,  yielded,  in 
the  same  season  of  drought,  only  1^  cwt.  of  hay  less  than  its 
average  amount,  and  about  26f  cwts.  more  than  the  plot  manured 
with  the  same  mineral  manure  and  the  same  amount  of  nitrogen 
as  ammonia-salts. 

This  result  was  assumed  to  be  connected  with  the  difference 
in  the  character  of  the  two  nitrogenous  manures  (ammonia- 
salts  and  nitrate  of  soda),  in  regard  to  their  reactions  upon  the 
soil,  and  the  consequent  degree  of  rapidity  and  range  of  dis- 
tribution of  them,  or  their  products  of  decomposition,  within 
it; — the  nitrate,  or  its  products  of  decomposition,  becoming 
much  more  rapidly  distributed,  and  washed  into  the  subsoil, 
whither  the  roots  follow  it  On  examination  it  was  found 
-—that  certain  plants  of  the  mixed  herbage,  having  roots  of  a 
char acterist really  downward  tendency,  were  much  more  prevalent 
on  the  plot  manured  with  nitrate  of  soda,  than  on  that  manured 
with  ammonia-salts ;  that  the  subsoil  of  the  nitrated  plot  was  dis- 
integrated and  permeated  by  roots  to  a  much  greater  depth; 
and  that,  accordingly,  the  lower  layers  of  the  subsoil  had  been 
pumped  much  drier  by  the  action  of  roots,  than  the  corresponding 
la}  ers  of  the  plot  manured  with  ammonia-salts. 

These  very  interesting  and  significant  facts  point  to  the  explana- 
tion of  the  much  less  prejudicial  influence  of  the  drought  of  1868 
on  the  experimental  Inirley-crops  grown  by  farmyard-manure,  and 
by  mineral  manure  and  nitrate  of  soda,  dian  on  those  grown  by 
mineral  manure  and  ammonia-salts.  In  the  case  of  the  farm- 
yard-manure plot,  the  result  was  probably  due  to  the  great 
amount  of  moisture  taken  up,  and  retained,  by  the  upper  layers  of 
the  soil,  from  the  winter  and  early-spring  rains.  In  that  of  the 
nitrated  plot  it  was,  it  is  true,  the  first  year  of  the  application  ; 
but,  with  the  fair  amount  of  rain  in  March,  and  the  full  amount 
in  April,  it  is  still  probable  that  there  would  be  a  considerable 
distribution    of   the    manure,   and,    accordingly,   an   increased 
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dUintegration,  and  porosity  of  the  subsoil,  and  retention  of 
moisture  by  it ;  the  combined  conditions  leading  to  a  corre- 
spondingly greater  distribution  of  the  roots  in  the  lower  layers, 
by  virtue  of  which  the  plants  would  obtain  possession  of  a 
greater  range  of  soil,  and  an  increased  supply  of  moisture  within 
it  In  the  one  case,  therefore,  it  was  the  resources  of  moisture 
in  the  upper  layers  of  the  soil,  and  in  the  other  those  in  the 
lower  layers,  that  rendered  the  growing  crop  more  independent 
of  the  supplies  from  external  sources. 

Id  conclusion,  the  difference  of  effect  of  the  excessive  summer 
heat  and  drought  on  winter  and  spring-sown  crops,  and  on  crops 
grown  on  deep  and  on  shallow  soils,  was  very  striking.  Thus, 
de  experimental  wheat-crop  indicated  a  produce  about  20  per 
cent  over  the  average,  and  the  wheat-crop  of  the  country  at 
large  was  extremely  good  on  good  soils,  though  very  poor  on 
poor  soils,  yet  was  supposed  to  yield  in  the  aggregate  20  per 
cent  over  an  average.  The  rather  late-sown  experimental  barley, 
on  the  other  hand,  gave  a  produce  from  one-tenth  to  one-third 
below  the  average,  according  to  the  manure  employed ;  and  the 
barley-crop  of  the  country  was  good  when  sown  early  on  deep 
toils,  and  very  deficient  when  sown  late  on  shallow  soils,  but 
gave  in  the  aggregtite  a  considerably  deficient  crop.  The  great 
protection  against  the  injurious  effects  of  summer  drought,  which 
the  early  sowing  of  spring-crops  gives,  by  enabling  the  plant  to 
obtain  possession  of  a  more  extended  root-range,  was  thus,  in  this 
teason,  strikingly  illustrated. 

Eighteenth  Season^  1869. 

The  extraordinarily  warm  period  of  nearly  nine  months'  dura- 
tion ended  with  September,  1868.  October  and  November  were 
throughout,  with  very  few  exceptions,  colder  than  usual,  both 
day  and  night ;  whilst  in  October  there  was  a  deficiency  of  rain, 
and  in  November  a  very  great  deficiency.  December,  on  the 
other  hand,  was  almost  throughout  very  much  warmer  than 
the  average,  with  a  very  great  excess  of  rain,  some  violent  gales 
of  wind,  very  variable,  but,  upon  the  whole,  very  low  barometric 
pressures,  and  high  degree  of  humidity  of  the  atmosphere.  The 
average  temperature  of  December  hsid,  indeed,  been  exceeded 
only  twice  during  the  preceding  ninety-eight  years;  namely, 
in  1806  and  1852.  With  the  exception  of  a  week  after  the 
middle  of  January  (1869),  the  very  warm  period  continued  until 
the  end  of  February,  completing  three  winter  months  of  average 
temperature  about  6  degrees  higher  than  the  average  of  ninety- 
eight  years.  There  was,  again,  considerable  excess  of  rain  in 
Janoary,  and  a  slight  excess  in  February.     March,  on  the  con- 
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trary,  was  several  degrees  colder  than  the  ^^rage,  with  about,  or 
less  than,  the  average  amount  of  rain,  ^arlj  in  April  warm 
weather  set  in,  and  lasted  till  nearly  the  end  of  the  month,  the 
temperature  during  this  period  being  several  degrees  higher  than 
the  average,  whilst  the  fall  of  rain  was  generally  under  the 
average.  May  and  June  were,  with  few  exceptions,  of  short 
duration,  very  much  colder  than  the  average.  Towards  the  end 
of  May  the  cold  was  very  extreme  for  the  season,  and  the  greater 
part  of  June  was  very  unusually  cold,  both  day  and  night; 
and  in  May  there  was  a  considerable  excess,  though  in  June  a 
deficiency,  of  rain.  Early  in  July  there  was  again  a  change  to 
warm  weather,  which  lasted  till  the  end  of  the  month,  during 
which  there  was  very  little  rain.  The  first  three  weeks  of 
August  were  very  unseasonably  cold  and  showery,  though  the 
total  amount  of  rain  was  comparatively  small;  but  the  con- 
cluding week  of  the  month  was  very  bright  and  hot.  Then 
came  a  short  period  of  cold  weather,  but  the  remainder  of  Sep- 
tember was  warm  but  stormy,  with  a  good  deal  of  rain.  In 
April,  May,  and  June,  the  degree  of  humidity  of  the  air  ranged 
high,  especially  in  May ;  in  July  it  was  about  the  average,  but  in 
August  and  September  it  was  below  it. 

To  sum  up  the  characters  of  tha  season :  The  heat  and  drought 
of  the  spring  and  summer  of  1868  were  followed  by  a  warm 
and  dry  September,  but  cold  and  dry  October  and  Novem- 
ber, providing  a  good,  autumn  seed-time.  The  three  winter 
months  were  very  warm,  and,  December  and  January  espe- 
cially, very  wet,;  bringing  autumn-sown  crops  very  rapidly 
forward,  and  providing  an  unusual  amount  of  winter  grazing, 
which  greatly  compensated  for  the  previous  deficiency.  But, 
owing  to  the  condition  of  the  land,  spring  sowing  was  re- 
tarded. The  weather  in  March  was  dry  and  cold,  much 
checking  vegetation;  which,  however,  recovered  rapidly  under 
the  influence  of  very  warm,  though  somewhat  dry,  weather  in 
April ;  but  the  remainder  of  the  spring  was  very  cold,  and  also 
wet ;  June,  again,  for  the  most  part  cold  ;  July  warm,  most  of 
August  cold,  the  conclusion,  and  September,  hot;  whilst  the 
summer  was  comparatively  dry,  though  the  harvest-time  some- 
what unsettled. 

With  a  season  characterised  by  alternate  periods  of  forcing 
and  checking  weather,  with  more  of  the  latter  than  of  the  former 
during  the  time  of  most  active  growth,  and  with  a  changeable 
ripening  and  harvest  period,  favourable  or  unfavourable  for  the 
crops  according  to  their  forwardness  at  the  time,  the  reports  of 
the  crops  of  the  country  generally  were  very  conflicting.  The 
wheat-crop,  though  very  variable,  was  reported  to  be,  in  the 
aggregate,  somewhat  below  an  average,  both  in  quantity  and 
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quality.  The  barley-crop  was  also  very  variable,  but,  .perhaps, 
upon  the  whole  rather  better  than  wheat  Oats  were  more  uni- 
formly bad. 

In  accordance  with  the  characters  of  the  crop  of  the  country, 
tlie  experimental  wheat-crop  was  very  variable  ;  mu^  below  the 
average  under  most  conditions  of  manuring,  but  above  it  under 
others;  and  particularly  so  with  farmyard-manure,  and  the  mixture 
of  mineral  manure  and  nitrate  of  soda — a  point  to  which  further 
reference  will  be  made  presently.  The  results  in  the  experimental 
barley-field  were  as  follows : — 

Table  XIX. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Eighteenth  Season,  1869. 


Roll. 


MANURES,  PER  ACRE. 


10 
40 
lA 
4A 

4AA 

4C 


14  Tons  Farm-yard  Manure 

Uomanured 

Mixed  Mineral  Manure 
200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and 

200  lbs.  Ammonia-salts 
Mixed  Mineral  Manure,  and 

275  lbs.  Nitrate  Soda  (>) 
Mixed  Mineral  Manure,  and^ 

1000  lbs.  («)  Rape-cake   ../ 


'')  400  lbs.  Ammonia-salts  the  first  G  years  (1852-7),  200  lbs.  the  next  10  years 
(1858-67) ;  275  lbs.  Nitrate  Soda,  1868,  and  since. 
{')  2000  lbs.  the  first  6  years  (1852-7). 

The  seed  was  sown  on  March  13th ;  the  earlier  crops  were 
cot  on  August  5th,  and  carted  on  August  16th ;  and  the  later 
cut  on  August  19th,  and  carted  on  August  25th.  Between 
catting  and  carting  there  was  some  cold  and  showery  weather ; 
but  notwithstanding  the  later  crops  (those  not  manured  with 
superphosphate)  had  the  benefit  of  much  hotter  and  drier  weather 
before  being  carried,  than  the  earlier  (which  were  manured  with 
superphosphate),  the  latter  gave  bj  far  the  higher  weight  per  bushel ; 
considerably  higher  indeed  than  the  average.  Unlike  the  wheat, 
the  experimental  barley  gave,  under  liberal  manuring,  very  gene- 
rally more,  both  com  and  straw,  than  the  average ;  but  without 
manure,  with  mineral  manure  alone,  and  with  ammonia-salts 
alone,  the  produce,  more  especially  of  com,  was  considerably 
below  the  average.  The  crop  was,  upon  the  whole,  bulky,  being 
heavy  in  straw ;  so  that  even  where  the  produce  of  com  was 
more  than  the  average,  the  proportion  of  corn  to  straw  was  less 
than  the  average. 
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After  an  unusually  wet  winter,  the^  soil  and  subsoil  would, 
doubtless,  retain  a  good  deal  of  moisture  at  seed-time,  and, 
although  March  was  cold  and  dry,  April  was  warm  and  forcing, 
May  was  cold  and  wet,  and  June  also  cold ;  so  that  the  cha- 
racters of  the  season  were  obviously  such  as  would  tend  to  bulk, 
rather  than  to  seeding  tendency.  In  the  case  of  the  barley  such 
was  the  result,  but  in  that  of  the  wheat  the  straw  was  propor- 
tionally more  deficient  than  the  corn.  Again,  with  barley,  there 
was  <nore  than  average  produce,  both  com  and  straw,  with  mixed 
mineral  manure  and  a  given  amount  of  nitrogen,  whether  ^up- 
plied  as  ammonia-salts  or  as  nitrate  of  soda ;  whereas,  with  wheat, 
there  was  a  deficiency  of  both  com  and  straw  with  mineral 
manure  and  ammonia-salts,  but  an  excess  of  both  with  the  same 
mineral  manure  and  the  same  amount  of  nitrogen  supplied  as 
nitrate  of  soda.  It  will  be  useful  to  try  and  trace  the  explanation 
of  these  differences. 

It  will  be  remembered  that,  in  the  season  of  drought  of  1868, 
the  experimental  wheat- field  gave  much  more,  whilst  the  experi- 
mental barley-field  gave  much  less,  than  average  produce.  In 
1869,  however,  after  a  very  wet  winter,  and,  for  the  most  part, 
cold  weather  at  the  periods  of  most  active  growth,  the  experi- 
mental wheat-field  gave  generally  much  less,  whilst  the  barley- 
field  yielded  considerably  more  than  the  average.  Doubtless,  the 
advantage  which  the  wheat  had  over  the  barley  in  the  year  of 
drought  was  due  to  its  having  obtained  possession  of  a  consider- 
able range  of  soil  before  the  drought  commenced,  and  being 
thereby  rendered  less  dependent  than  the  spring-sown  barley  on 
the  rain  actually  falling  during  the  periods  of  active  growth. 
The  failure  of  the  wheat  as  compared  with  the  barley  in  1869, 
after  the  very  wet  winter,  was  probably  due,  in  great  measure,  to 
the  washing  out  and  loss  by  drainage  of  the  nitrogen  of  the 
ammonia-salts  sown  in  its  case  in  the  autumn;  whereas,  for 
the  barley,  the  manures  were  not  sown  until  the  spring.  A 
corroboration  of  this  view  is  the  fact  that,  though  there  was  so 
considerable  a  deficiency  in  the  produce  of  wheat  with  mixed 
mineral  manure  and  a  given  amount  of  nitrogen  supplied  in 
the  form  of  ammonia-salts  sown  in  the  autumn,  there  was  no 
deficiency,  but  an  excess  of  produce,  of  that  crop,  where  the  same 
mineral  manures  and  the  same  amount  of  nitrogen  were  supplied, 
but  the  latter  in  the  form  of  nitrate  of  soda,  and  applied  not 
before  the  winter  rains,  but  in  the  spring. 

In  a  paper  already  referred  to,*  we  have  pointed  out  how  very 
serious  may  be  the  loss  of  nitrogen  by  drainage,  when  ammonia- 
salts  or  nitrates  are  liberally  applied  in  the  autumn,  and  there  is 
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miich  wet  weather  daring  the  winter ;  or  even  when  sown  in  the 
tfnng^  if  very  heavy  falls  of  rain  should  follow.  Not  only,  how- 
eTff,  is  the  rain  of  the  spring  and  summer  generally  less  con« 
tinaoas  than  that  of  the  winter,  but,  as  the  season  advances,  the 
loil  itself  is  usually  in  a  drier  state,  there  is  more  evaporation 
fipom  it,  and  considerably  more  also  from  vegetation,  tending  to 
lessen  the  proportion  of  the  rain  passing  below  the  reach  of  the 
roots,  and  carrying  with  it  fertilizing  matters.  For  important 
data  relating  to  this  subject  we  would  refer  to  a  paper  by  Pro- 
fessor Voelcker.*  .  Some  of  the  results  he  records  we  shall  quote 
farther  on  (Section  IV.) ;  but  it  may  be  useful  to  give  here  a 
single  paragraph  from  our  own  paper  above  referred  to. 

^  Fortunately,  some  of  the  most  important  mineral  constituents 
of  soils  and  manures  are,  in  the  case  of  the  heavier  soils  at  any 
nte,  almost  wholly  retained  by  them  within  the  range  of  the 
roots  of  our  crops.  Nitrogen,  whether  supplied  in  the  form  of 
lunmoaia-salts  or  nitrates  is,  however,  much  less  completely  so 
retained ;  being,  in  whichever  state  supplied,  carried  off  in  greater 
or  less  quantity  in  the  drainage-water,  chiefly  in  the  form  of 
nitiates.  According  to  results  obtained  independently  by  Pro- 
fcttor  Frankland  and  Professor  Voelcker,  on  the  analysis  of 
drainage-water  from  the  experimental  wheat-field  at  Rotham- 
sted,  that  collected  during  the  winter,  from  land  manured  in  the 
^tomn  by  an  amount  of  ammonia-salts  supplying  82  lbs.  of 
nitrogen  per  acre,  may  contain  from  2*5  to  3  parte,  or  even  more, 
of  nitrogen,  as  nitrates  and  nitrites,  per  100,000  parte  of  water, 
Assaming  that  only  2*5  parts  of  nitrogen  were  so  carried  beyond 
4e  reach  of  roote  for  every  100,000  parte  of  water  passing  down- 
^uds,  there  would  still  be,  for  every  inch  of  rain  so  passing,  a 
loss  per  acre  of  betweep  5  and  6  lbs.  of  nitrogen,  supplied  in 
flunore  at  a  cost  of  not  much  less  than  Is.  per  lb." 

Now,  in  December,  January,  and  February,  1868-9,  about 
10'5  inches  of  rain  fell,  being  about  4*5  inches  more  than  the 
,  average ;  and  although  data  are  at  present  wanting  for  anything 
like  an  accurate  estimate  of  what  proportion  of  this  large  amount 
of  rain  would  pass  away  by  drainage,  f  it  may  at  any  rate  be 
concluded  that  several  inches  would  do  so.  It  can  hardly  be 
wondered  at,  therefore,  that,  in  the  case  of  the  wheat,  the  plote 
receiving  nitrogen  as  ammonia-salts  in  the  autumn  were  much 
less  productive  dian  usual,  and  also,  in  a  much  greater  degree  than 
nsoal,  deficient  compared  with  the  plot  receiving  ite  nitrogen  as 

*  **  On  the  Productive  Powers  of  soils  in  relation  to  the  loss  of  Plant-Food  by 
Drainage."  By  Professor  Voelcker,  Ph.D.,  F.R.S.  ('Jour.  Chem.  Soc.  Lond./ 
Jane,  1871.) 

t  See  eridence  on  this  point  in  the  paper  in  this  Journal  before  referred  to. 
VoL  ▼ii.— 8.S.  Part  I. 
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nitrate  of  soda  applied  in  the  spring.*  It  is  intelligible,  too, 
that  the  barley,  the  whole  of  the  manures  for  which  were  applied 
in  the  spring,  should,  equally  with  the  wheat-plot  which  received 

♦  During  the  early  years  of  the  comparative  trials,  a  eiyen  amount  of  nitrogen, 
applied  as  ammonia-salts  in  the  autumn,  gave  more  produce  of  wheat,  both  com 
and  straw,  than  an  equal  quantity  applied  in  the  spring  as  nitrate  of  soda ;  but 
during  the  last  12  or  14  years  the  nitrate  of  soda,  applied  in  the  spring,  has  given 
more  produce  than  the  ammonia-salts  applied  in  the  autumn. 

The  years  in  which  the  nitrate  showed  specially  great  superiority  over  the 
ammonia-^alts,  due  rather  to  deficiency  of  produce  by  the  latter,  than  to  any  con- 
siderable excess  over  the  average  by  the  former,  were  18C0,  1867,  1869,  and  1871. 
In  1860  the  produce  by  ammonia-salts  was  very  much  less  than  the  average,  and 
by  the  nitrate  slightly  under  the  average,  though  much  above  the  ammonia-^edts ; 
and  the  records  show  that  there  had  been  an  excess  of  rain  in  November, 
December,  and  January,  and  again  in  March,  April,  May,  and  June.  In  1867 
there  was  a  greater  deficiency  of  total  produce  by  the  ammonia-salts  than  in  any 
other  year,  a  small  deficiency  even  by  the  nitrate,  and  very  great  deficiency  by 
the  ammonia-salts  compared  with  the  nitrate;  and  there  had  been  a  greater  or 
less  excess  of  rain  in  almost  every  month  from  seed-time  to  harvest,  namely,  in 
November,  December,  January,  February,  March,  April,  May,  and  July.  In 
1869  there  was  a  considerable  deficiency  by  the  ammonia-salts,  but  less  than  in 
1860  or  1867 ;  and  by  the  nitrate  a  small  excess  over  its  average,  and  a  great 
excess  over  the  ammonia-salts  ;  and  there  had  been  a  considerable  deficiency  of 
rain  in  November,  but  a  very  considerable  excess  in  December,  January,  and 
February,  a  slight  excess  in  April,  and  a  ^eater  excess  in  May,  but  very  dry 
weather  afterwards  until  harvest.  Lastly,  in  ld71,  there  was  a  very  considerable 
deficiency  by  the  ammonia-salts,  a  slight  excess  by  the  nitrate,  and  very  freat 
excess  by  it  as  compared  with  the  ammonia-salts ;  there  was  an  excess  of  ram  in 
December  and  February,  and  a  great  excess  in  April,  June,  and  July. 

There  was  also  considerable  excess  by  the  nitrate  compared  with  the  ammonia- 
salts  in  1862,  in  1866,  and  in  1868.  But  in  these  cases,  especially  in  1862  and 
1868,  the  result  was,  for  the  most  part,  due  to  over  average  produce  by  the  nitrate, 
and  but  little,  if  at  all,  to  under  average  by  the  ammonia-salts.  Accordingly,  in 
1861-2,  after  a  considerable  deficiency  of  rain  in  the  three  preceding  months, 
there  was  a  considerable  excess  in  November,  but  again  a  deficiency  in  December, 
January,  and  February,  and  then  a  considerable  excess  in  March,  April,  May, 
and  June — that  is  after  the  nitrate  had  been  a]^plied,  but  after  active  vegetation 
had  commenced.  Again,  in  1868,  with  a  deficiency  of  rain  in  each  of  the  four 
preceding  months  there  was-  a  slight  excess  in  December,  considerable  excess  in 
January,  slight  excess  in  February,  March,  and  April,  but  very  great  deficiency 
afterwards  until  harvest. 

These  examples,  though  differing  much  from  one  another  in  many  points,  never- 
theless sufficiently  clearly  point  to  the  conclusion  that,  in  the  first  series  of  years 
•enumerated,  the  considerable  difference  between  the  amount  of  produce  by  the 
ammonia-salts  applied  in  the  autumn,  and  the  nitrate  of  soda  applied  in  the  spring, 
was  due  to  deficient  produce  by  the  former  resulting  from  a  washing  out  of  its 
nitrogen  by  the  winter  rains ;  whilst,  in  the  other  instances,  it  was  due  to  the 
greater  effectiveness  of  the  nitrate  under  the  influence  of  the  conditions  of  the 
season  after  the  commencement  of  active  growth,  which  were  widely  different  in 
the  two  cases  more  specially  noticed ;  giving,  in  1862,  with  a  comparatively  wet 
and  cold  spring  and  early  summer,  a  greater  excess  of  straw,  and  in  1868, 
with  very  hot  and  dry  weather  during  the  most  active  period  of  growth,  a 
greater  excess  of  com. 

It  will  be  understood  that  the  above  remarks  are  not  supposed  to  give  anytMng 
like  a  complete  description  of  the  characters  and  effects  of  the  seasons  referred  to, 
but  are  only  intended  to  illustrate  the  difference  of  effect  of  a  given  amount  of 
nitrogen  supplied  as  ammonia-salts  in  the  autunm,  and  as  nitrate  of  aoda  in  the 
spring,  dependent,  in  great  measure,  on  the  different  degree  of  liability  to  lots  by 
drainage  in  the  two  cases. 
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its  nitrogen  in  the  spring,  give  more  than  average  total  produce, 
and  especially  an  excess  of  straw. 

The.very  different  results  obtained  with  winter-sown  and  spring- 
sawn  crops,  in  the  strikingly  contrasted  seasons  of  1868  and  1869, 
thus  illustrate  very  instructively  the  extremely  varying  effects  of 
some  of  our  most  active  manures,  according  to  the  time  of  their 
application,  and  to  the  characters  of  the  season.  Moreover,  with 
de  explanaticms  given,  it  becomes  the  more  intelligible  that,  in 
certain  seasons,  the  accounts  of  the  growing  crops  should  be  very 
conflicting  for  soils  of  different  characters  and  in  different  condi- 
tions as  to  manuring.  A'  consideration  of  the  results  obtained  in 
.  the  next  season,  1870,  which  was  one  of  even  more  prolonged 
drought  than  that  of  1868,  will  be  confirmatory  of  the  explanations 
given  of  the  results  of  that  year,  and  will  afford  further  opportunity 
far  usefully  directing  attention  to  the  points  involved. 

Nineteenth  Season,  1870. 

Until  the  middle  of  October  the  autumn  of  1869  was  for  the 

most  part  warm,  with  a  good  deal  of  rain.     From  that  time  until 

the  end  of  the  year  the  weather,  though  including  some  rapid 

fluctuations,  some  very  warm  days,  and  a  warm  period  of  more 

tbn  a  week  in  the  middle  of  December,  was  otherwise  very  cold 

aod  inclement,  and  especially  wintry  towards  the  end  of  October ; 

tbeie  were  numerous  gales  throughout  the  quarter ;  but  there'  was 

leai  ndn  than  usual  in  October,  about  the  average  in  November, 

aod  a  considerable  excess  in  December.     The  falls  were  heavy 

and  continuous  at  the  end  of  November,  and  again  in  the  middle 

of  December ;  and  the  drains  in  the  experimental  wheat-field 

an  frequently  from  November  28th,  1869,  to  January  1st,  1870. 

The  first  three  months  of  1870  were  characterised  by  frequent 

alternations  of  warm  and  very  cold  weather — the  colder  periods 

being,  however,  much  the  longer,  and  sometimes  very  severe; 

snow  was  very  frequent,  but  the  rain-gauge  indicated  a  deficient 

&11  in  January,  in  some  localities  a  deficiency  in  February,  but 

a  very  heavy  fall  early  in  the  month,  and  an  excess  in  March. 

From  early  in  April  to  near  the  end  of  the  month  the  weather 

was  very  warm  and  dry ;  then  followed  about  a  fortnight  of  cold 

and  cloudy  weather,  from  which  time  until  nearly  the  end  of 

Jane  it  was  again  very  warm,  sunny,  and  dry — the  three  months 

together   being   not   only  warmer   than   the   average^  but  very 

onasnally  deficient  in  rain.      The  day- temperatures   especially 

were  high,  though  the  night-temperatures  were  in  April  and  May 

low,  but  in  June  high.     The  end  of  June  and  the  beginning  of 

July  were  cold  and  variable,  but  the  remainder — indeed,  nearly 

the  whole  of  July,  as  well  as  the  first  half  of  August — were  very 

L  2 
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warm.  Then,  to  the  end  of  September,  a  period  of  about  six 
weeks,  the  temperatures  were  pretty  uniformly  below  the  average, 
though  the  weather  continued  fine.  Thus,  the  period  of  drought, 
which  had  commenced  with  April,  continued  to  nearly  the  end 
of  August,  and  even  in  September  there  was  less  than  the  average 
fall  of  rain.  The  great  deficiency  of  rain  throughout  five  con- 
secutive months  was,  moreover,  accompanied  by  great  dryness  of 
atmosphere — the  degree  of  humidity  of  the  air  being  in  April 
very  unusually  low,  and  in  May,  June,  July,  and  August,  also 
considerably  below  the  average. 

The  autumn  of  1869,  though,  as  the  details  show,  frequently 
cold,  boisterous,  and  inclement,  was,  upon  the  whole,  not  un- 
favourable for  getting  in  the  seed;  The  winter,  though  changeable, 
included  a  great  deal  of  very  cold  weather.  In  the  early  spring 
both  field-work  and  vegetation  were  very  backward,  and  at  the 
end  of  April  grass-land  was  very  brown  and  bare.  From  the 
beginning  of  April  until  harvest  the  weather  was,  with  few  ex- 
ceptions, of  short  duration,  warmer  than  usual,  with  a  great 
deficiency  of  rain  and  a  very  dry  atmosphere. 

The  combined  heat  and  drought  were  even  more  extreme  during 
the  months  of  May,  June,  and  July,  1868,  than  during  the  cor- 
responding months  in  1870 ;  but  in  the  latter  year  the  deficiency 
of  rain  commenced  a  month  earlier,  and  continued  later  than  in 
1868.  Hence,  the  grass  crops  suffered  the  more,  indeed  very 
excessively,  in  1870 ;  and,  for  a  parallel,  we  must  go  back  as  far 
as  1844.  As  in  the  two  preceding  years  (1868  and  1869),  the 
reports  of  the  cereal  crops  of  the  country  were  very  variable,  but 
for  very  opposite  reasons  in  the  years  of  heat  and  drought,  1868 
and  1870,  as  compared  with  1869.  In  1870,  the  year  now  under 
consideration,  the  wheat  plant  suffered  much  before  the  active 
growing  time  began — in  some  cases  from  wire-worm,  and  in 
others  from  frosts ;  in  not  a  few  instances  it  was  ploughed  up  and 
spring-corn  sown ;  whilst,  over  large  areas,  the  remaining  plant 
was  said  to  be  very  thin  on  the  ground,  and  there  was  very  much 
more  than  usual  difference  in  the  character  of  the  crops  in  ad- 
joining fields.  Still,  the  best  wheat  lands  were  said  to  carry, 
though  not  a  bulky,  yet  a  very  good  yielding  crop,  and  to  give 
grain  of  very  high  weight  per  bushel.  Estimates  of  the  aggregate 
yield  for  the  most  part  put  it,  if  not  under,  at  scarcely  over-an 
average;  but  the  annual  report  from  Rothamsted  (though  ad- 
mitting that  the  country  had  probably  produced  some  of  the 
lightest  as  well  as  some  of  the  best  crops  ever  known)  laid  it  at 
rather  over  average.  Barley  was  also  very  variable.  The  seed 
had  for  the  most  part  been  got  in  well,  and,  where  sown  early  and 
in  deep  soils,  was  good ;  but  when  sown  late,  and  in  light  soils, 
it  had  suffered  very  much  from  the  drought     Oats  were  also 
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generally  well  got  in ;  but,  besides  injury  from  wire- worm,  they 
had  suffered  from  'the  heat  and  drought  more  than  either  wheat  or 
barley,  and  gave,  upon  the  whole,  a  very  light  crop  throughout 
Midland,  Eastern,  and  Southern  districts. 

The  experimental  wheat-field  gave,  under  all  conditions  of 
manuring,  considerably  less  than  the  average  produce  of  straw ; 
Ira^  without  manure,  and  with  farmyard-manure,  about  the 
average,  and  with  liberal  artificial  manuring  (mineral  manure 
and  ammonia-salts  or  nitrate  of  soda)  considerably  more  than  the 
average  quantity  of  com.  Uiider  all  conditions  the  weight  per 
bashel  was  much  over  the  average ;  in  fact,  generally,  though  not 
wiiformly,  as  high  as  in  any  preceding  year.  The  following 
results  were  obtained  in  the  experimental  barley-field :. — 

Table  XX. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Nineteenth  Season,  1870. 


MANURES,  PER  ACRE. 

PRODUCE  PER  acre;  &c. 

PWti. 

Dressed  Corn. 

TotAl 
Com. 

Straw 

and 

Chaff. 

Total 

Produce 

(Com  and 

Siraw). 

Com 

Quantity. 

Weight 
per  Bush. 

to 

100 

Straw. 

10 

40 
lA 
4A 

4AA 

4C 

14  Tons  Farm-yard  Manure 

Unmanared 

Mixed  Mineral  Manure 
300  lbs.  Ammonia-salts 
Mixed  Mineral  Manure.  and| 

200  lbs.  Ammoniacsalts  ..  / 
Mixed  Mineral  Manure,  and\ 

275  lbs.  Nitrate  Soda  (»)    j 
Mixed  Mineral  Manure,  and! 

1000  lbs.  O  Rape-cake  ../ 

Bushels. 
47J 
13} 
18} 
27} 

38 

44J 

43J 

lbs. 

57-1 

52-9 

65-6 

54-6 

57-1 
57-1 
58-0 

lbs. 
2734 

751 
1053 
1539 

2197 
2571 
2569 

Cwts. 
19i 

12} 

18J 

18} 
20| 

lbs 

4950 

1489 

2101 

2945 

4287 
4621 
4857 

123-4 
101-8 
100-5 
109-4 

105*  I 
125-4 
112'3 

(')  400  lbs.  Ammonia-salts  the  first  6  years  (1852-7),  200  lbs.  the  next  10  years 
(ISS8-67);  975  lbs.  Nitrate  Soda,  1868,  and  since. 
{')  2000  lbs.  the  first  6  years  (1852-7). 

The  teed  was  sown  on  Marcli  15;  the  usually  earliest  plots 
were  cat  on  July  27,  and  carted  on  August  5  ;  and  the  remainder 
were  cut  on  August  8,  and  carted  on  August  12.  With  a  very 
unusually  deficient  rain-fall  from  the  date  of  sowing  until  harvest, 
and  also  a  great  deal  of  hot  weather,  the  amount  of  total  produce 
(com  and  straw  together)  was,  as  might  be  expected,  very  much 
below  the  average ;  and  the  deficiency  of  straw  was  throughout 
greater  than  that  of  com.  Without  manure,  and  with  mineral 
manure  alone,  the  produce  of  corn  was  only  two-thirds  the  average, 
and  that  of  straw  even  less,  especially  without  manure.  In  most 
other  cases  the  produce  of  straw  was  only  about  two-thirds  the 
average,  whilst  that  of  com  ranged  from  five-sixths  of  the  average 
to  nearly  average.     As  in  1868,  the  deficiency  of  com  was  much 
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less  witli  farmyard-manure,  and  with  mineral  manure  and  nitrate 
of  soda,  than  with  mineral  manure  and  ammonia-salts.  In  1870 
it  was  also  considerably  less  with  mineral  manure  and  rape-cake. 
The  proportion  of  corn  to  straw  was,  under  all  conditions  of 
manuring,  very  high,  and  under  some  higher  than  in  any  other 
year  of  the  twenty.  It  was  the  highest,  indeed  very  unusually 
high,  with  farmyard-manure,  with  rape-cake,  and  with  mixed 
mineral  manure  and  nitrate  of  soda.  The  only  years  approaching 
1870  in  proportion  of  com  to  straw  were  1857  and  1865,  both 
of  which  had,  however,  considerably  the  advantage  in  actual 
quantity  of  com  per  acre.  The  quality  of  the  grain,  as  indicated 
by  the  weight  per  bushel,  was  throughout  considerably  higher 
than  the  average,  and  under  some  of  die  most  liberal  conditions 
of  manuring  it  was  as  high  as,  or  higher  than,  in  any  other  year. 

Thus,  with  a  drought  of  extraordinary  severity,  extending 
through  the  whole  period  of  active  growth  and  ripening,  accom- 
panied for  the  most  part  with  higher  temperatures  than  usual,  and 
a  very  dry  atmosphere,  the  experimental  wheat-field  gave  con- 
siderably less  straw,  but  with  high  artificial  manuring  considerably 
more  com,  than  die  average,  and  grain  of  very  high  quality. 
The  spring-sown  barley,  on  the  other  hand,  gave  a  crop  deficient 
in  bodi  straw  and  corn  ;  very  deficient  in  straw,  and  very  deficient 
in  com  also  with  defective  manuring,  though  much  less  so  with 
high  manuring ;  and,  like  the  wheat,  it  gave  grain  of  very  high 
quality.  The  greater  power  of  the  winter-sown  crop  to  withstand 
spring  and  summer  drought  and  heat,  provided  the  subsoil  be 
moderately  retentive,  is  here  again  illustrated. 

Compared  with  1868,  which  was  considerably  hotter  during 
May,  June,  and  July,  but  not  deficient  in  rain  in  April  or 
August  as  well  as  the  intermediate  months  as  was  1870»  the 
experimental  wheat-field  gave,  in  1870,  very  muct  less  strawl 
than  in  1868,  but  under  liberal  artificiftl  manuring  about,  or  I 
nearly,  as  much  corn.     The  experimental  barlej-lield,  on  thej 
other  hand,  gave  unde^  some  conditions  of  manuring  more,  but 
upon  the  whole,  less  straw,  though,  under  high  manuring,  more 
com  in  1870  than  in  1868.     In  fact,  owing  to  the  ^eater  beatj^ 
the  soil  was  probably  deprived  of  its  moisture    to  a  (frealci 
degree  by  the  shorter  drought  of  1)  68  thao  by  ihe  loii|g«T  or 
of  1870,  and  hence  the  less  prod      iveness  of  the  spriug*«o« 
crop  in  the  former  than  in  the  lat        ear. 

When  speaking  of  the  ctOfp  \         68,  attentiaei 
the  fact  that  the  farmjar  ilot,  aj 

mixed  mineral  manure  i 
from  the  drought  thi     t 
ammonia  salts*  l 

was,  as  already  int 


for  Twenty  Years  in  succession  on  the  same  Land.        151 

oonditions  mentioned,  the  deficiency  of  straw  was,  it  is  trae, 
eoDsiderably  greater  in  1870  than  in  1868 ;  due,  doubtless,  to  the 
much  less  rain  in  April ;  but  the  produce  of  com  was,  with  farm- 
yard-mannre  considerably  higher  than,  and  with  mixed  mineral 
manure  and  nitrate  of  soda  nearly  as  high  as,  in  1868  ;  indeed, 
with  farmyard-manure,  it  was  very  nearly  average,  and  with  the 
nitrate,  as  in  1868,  very  much  higher  than  by  mixed  mineral 
manure  and  the  same  amount  of  nitrogen  supplied  as  ammonia 
lalti — ^though,  as  the  produce  by  the  ammonia  salts  was  not  so 
defective  in  1870  as  in  1868,  neither  was  the  excess  by  the 
nitrate  so  great  as  then.  There  can  be  little  doubt  that,  the 
greater  porosity  of  the  soil,  and  the  consequently  greater  power 
of  absorption  and  retention  of  moisture  near  the  surface,  where 
the  dung  was  applied,  and  the  greater  disintegration  and  porosity 
of  the  subsoil, ,  and  the  more  extended  distribution  of  the 
manure  and  of  the  roots  within  it,  where  the  nitrate  was  used, 
had  again  enabled  the  growing  crops  the  better  to  withstand 
the  heat  and  drought. 

To  sum  up  :  The  extraordinarily  prolonged  season  of  drought 
of  1870,  though  yielding,  as  might  be  expected,  small  amounts 
of  total  produce  (com  and  straw  together),  of  both  wheat  and 
barley,  but  especially  of  the  spring-sown  crop,  was  remarkable 
forgiving,  of  wheat  grain  even  an  excess,  and  of  barley  grain  much 
le»  deficiency,  the  higher  the  manuring ;  much  less  deficiency 
with  farmyard-manure,  and  with  nitrate  of  soda,  than  with 
ammonia-salts;  and,  with  both  crops,  very  high  proportion  of 
com  to  straw,  and  very  high  weight  per  bushel  of  com. 


■E3 


Twentieth  Season^  1871. 

In  October,  1870,  the  changes  of  temperature  were  very 
oent,  giviDg,  however,  about  the  average  for  the  month; 
id'  there  was  a  slight  excess  of  rain.  The  first  19  days  of 
November  were  for  the  most  part  cold,  the  remainder  warm, 
bat  the  avera^^  for  the  month  was  low,  and  there  was  a  con- 
siderable deficiei^|tt|^|U0^1^here  were  about  10  days  of  very 
rm  weaihcr  "i^^^^^^^^t^ftm^^^mh^T^  but  the  beginning 
od  end  of  t^U^r  ^^^^^^^^  extremely  so,  with  a 

_d^]^_^^r  ^  Werage  for  the  month 

4  years ;  and  the  rain, 

ccess  of  fall.    January, 

in  the  middle  of  the 

J^  and  for  nearly  a  fort- 

Jjuj  severe.     From  early 

^fe^ilie  weather  was  very 

Vlibe  temperatures  were 
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very  variable.  There  was  a  full  amount  of  rain  (or  snow)  in 
January,  but  a  deficiency  in  both  February  and  March  ;  though 
the  melting  of  the  snows  of  January,  succeeded  by  frequent 
rains  early  in  February,  caused  floods  in  many  parts.  April, 
May,  and  June  were,  with  the  exception  of  the  latter  half  of 
April,  which  was  warm  with  a  good  deal  of  south-west  wind  and 
rain,  unusually  cold,  with  a  great  deal  of  east  or  north  wind,  or 
some  compound  of  the  two  ;  and  there  was  an  excess  of  rain  in 
April  and  June,  but  a  deficiency  in  May;  June,  especially, 
being  very  unseasonably  cold  and  wet.  July,  excepting  about  a 
week  after  the  middle  of  the  month,  was  cold,  with  a  con- 
siderable excess  of  rain  ;  but,  from  early  in  August  to  about  the 
middle  of  September,  there  was  a  period  of  6  weeks  of  warm 
and  genial  weather,  from  which  time,  till  the  end  of  September, 
it  was  again  very  cold,  wet,  and  stormy.  August  was  not  only 
warm,  but  there  was  very  little  rain,  whilst  in  September  there 
was,  towards  the  end  of  the  month,  a  great  excess  of  rain.  The 
degree  of  humidity  of  the  air  was  high  in  April  and  June,  rather 
high  in  July,  rather  loyr  in  May,  very  low  in  August,  and  low 
in  September. 

The  autumn  of  1870  was  thus  changeable  as  to  temperature, 
upon  the  whole  cold,  wet  during  the  first  half  of  September,  and 
also  of  October,  but  afterwards  comparatively  dry  and  favourable 
for  field  work.  The  greater  part  of  the  winter  was  extremely 
severe,  with  a  good  deal  of  snow,  and  very  cold  winds ;  the 
remainder  was  mild  and  very  wet,  retarding  field  work  and 
spring  sowing ;  whilst  winter  com  was  very  backward,  in  many 
cases  injured,  pastures  very  bare,  and  vegetables  very  scarce. 
The  hard  winter  had,  however,  killed  many  insects,  and  March 
was  favourable  for  field  work  and  sowing.  With  the  exception 
of  the  latter  half  of  April,  the  remainder  of  the  spring  was  cold 
and  backward.  The  rest  of  the  active  growing  period  was, 
excepting  one  or  two  intervals  of  short  duration,  cold,  bleak, 
and  very  wet ;  hay  was  much  damaged,  com  crops  were  very 
backward,  and  in  many  cases  much  laid.  In  the  greater  part  of 
England,  however,  August  and  the  early  part  of  September  were 
warm  and  dry,  much  aiding  the  ripening  and  getting  in  of  the 
crops ;  but  the  latter  half  of  September  was  cold  and  wet 

With  a  very  severe  winter,  a  cold  spring,  more  than  the  first 
half  of  the  summer  also  cold,  and  a  great  excess  of  rain  in  June 
and  July,  the  reports  of  the  wheat  crop  of  the  country  were,  with 
few  exceptions,  unfavourable.  The  seed  had  mostly  been  got  in 
well,  but  with  a  winter  of  intense  frosts,  and  high  east  winds 
sweeping  the  snow  which  fell  into  the  furrows,  hollows,  and 
hedges,  much  wheat  was  killed  or  injured.  A  good  deal  was 
ploughed   up,   some  re-sown   in   the  spring ;   the  heavy  soils 
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soSered  most,  and  the  crops  were  mucli  laid  in  July ;  but  the 
ripening  and  harvest  periods  were  more  favourable.  Still,  the 
crop  was  estimated  at  much  below  the  average  in  Quantity,  and 
considerably,  though  less,  below  the  average  in  quality.  Owing 
to  the  drought  of  the  previous  summer,  and  the  frosts  of  the 
winter,  the  land  was  in  a  very  healthy  condition  for  spring- 
sowing  ;  the  weather  was  favourable  in  March,  and  spring  crops 
were  generaUy  well  got  in.  Barley  was  throughout  the  early 
portions  of  the  season  generally  pronounced  to  promise  well. 
Later,  the  heavier  crops  were  a  good  deal  laid  ;  but  at  harvest 
the  aggregate  crop  was  concluded  to  be  considerably  over  the 
average  in  quantity,  and,  for  the  most  part,  of  fair,  or  even  of 
good  quality.  Oats,  on  the  other  hand,  were  more  generally 
less  promising ;  injury  from  wire-worm  was  not  unfrequent,  and 
eventually  the  crop  was  estimated  at  under  average. 

In  the  experimental  wheat-field  the  produce  of  both  com  and 
straw  was,  by  farmyard-manure,  notably  above  the  average  of 
28  years ;  but,  without  manure,  and  under  nearly  all  conditions  of 
artificial  manuring,  it  was  in  a  greater  degree  below  the  average, 
and  proportionally  more  deficient  in  corn  than  in  straw.  The 
exception  was  the  plot  with  mineral  manure  and  nitrate  of  soda, 
which  gave  more  dian  the  average  produce  of  straw,  and  propor- 
tionally less  deficiency  of  corn,  than  the  other  artificial  manures. 
The  weight  per  bushel  of  com  was  also  considerably  below  the 
average  in  all  cases  excepting  with  farmyard-manure  and  the 
mixture  of  mineral  manure  and  nitrate  of  soda.  The  following 
results  were  obtained  in  the  experimental  barley  field : — 

Table  XXI. — Quantity  and  Quality  of  Barley  on  Selected  Plots. 
Twentieth  Season,  1871. 


MAHURES.  PER  ACRE. 

PRODUCE  PER  ACRE,  &c. 

HoUl 

Dreaied  Corn. 

Total 
Cora. 

Straw 
and 

Total 

Produce 

(Corn  and 

Stnw). 

Cora 

QoAnUty. 

Weight 
per  Bosh. 

to 

100 

Straw. 

7 

lO 
40 
1  A 
4A 

4AA 

4C 

14  Tent  Farm-yard  Manure 

Uomanared 

Mixed  MiDeral  Manure 
SOO  lbs.  Ammonia-talts 
lOxed  Mineral  Manure,  andl 

200  lbs.  Ammonia-salts  ..j 
Mixed  Mineral  Manure,  and 

275  lb«.  Nitrate  Soda  (>) 
Mixed  Mineral  Manure,  and\ 

1000  lb«.n  Rape-cake   ../ 

Bnabels. 

;;! 

25 
36| 

46J 

46 

47J 

lbs. 

56-6 

55-0 

55-6 

55-6 

56-5 
66-8 
56*4 

lb& 
3243 

973 
1438 
2139 

2769 
2683 
2809 

Cwta. 

37J 

11 

14 

231 

32} 
32 

lbs. 

7401 

2208 

3002 

4712 

>    6404 
6333 
6394 

78*0 
78*8 
920 
82*5 

76-2 
73-5 

78'4 

O  400  Ibt.  Ammonia-«a1t8  the  first  6  years  (1852-7),  200  lbs.  the  next  10  years 
(1858-67) ;  275  Ibt.  Nitrate  Soda,  1868,  and  since. 
O  SOOO  Iba.  tbe  first  6  yeara  (1852-7). 
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The  seed  was  sown  on  March  4;  the  more  forward  plots,  which 
this  season  were  only  those  manured  with  nitrate  of  soda  and 
phosphates,  and  those  with  rape-cake,  were  cut  on  August  11 
and  12,  and  carted  on  August  16 ;  die  remainder,  indeed  the 
majority,  were  cut  on  August  14  and  15,  and  carted  on  August  21. 
With  nearly  the  whole  of  the  active  growing  period  cold  and 
very  wet,  the  crops  of  this,  the  twentieth  season  in  succession  of 
the  growth  of  barley  on  the  same  land,  were,  under  nearly  all 
conditions  of  high  manuring,  more  bulky  than  usual,  but  many 
of  them  were  much  laid.  The  excess  of  straw,  compared  with 
the  average,  was  especially  great  with  farmyard-manure.  The 
proportion  of  com  to  straw  was  in  all  cases  below  the  average. 
But,  with  much  improved  weather  at  the  ripening  and  harvest 
time,  the  actual  quantity  of  com  per  acre  was,  under  most  con- 
ditions of  high  manuring,  and  especially  with  farmyard-manure, 
above  the  average ;  and  the  weight  per  bushel  of  dressed  com 
was,  under  all  conditions  without  exception,  above  the  average. 

When  speaking  of  the  results  obtained  in  the  barley-field  in 
the  two  years  of  summer  drought,  1868  and  1870,  particular 
attention  was  called  to  the  fact  that  the  plots  manured  with  fairm- 
yard-manure,  or  with  nitrate  of  soda,  withstood  the  drought  much 
better  than  those  manured  with  ammonia-salts.  After  the  wet 
and  cold  spring  and  summer  of  1871,  the  farmyard-manure  still 
gave  very  high  total  produce — indeed  as  high  as  in  any  year  of  the 
twenty  excepting  1864 ;  as  heavy  a  weight  of  straw  as  in  any 
year  excepting  1864  and  1854  ;  and  as  much  com  as  in  any  year 
excepting  1864  and  1863.  But  the  nitrate-of-soda  plots,  though 
giving  more  com,  and  considerably  more  straw,  than  in  either  of 
the  years  of  drought,  did  not  in  this  wet  and  cold  season  show 
the  same  superiority  over  the  plots  manured  with  ammonia-saks 
that  they  did  in  either  1868  or  1870.  The  nitrated  plot— the 
results  of  which  are  quoted  in  the  Tables  (4  A  A) — being  one  of 
the  ripest  in  the  field,  suffered,  it  is  true,  considerably  by  the 
depredations  of  birds ;  but,  independently  of  this,  there  is  evidence 
enough  that  the  nitrate  did  not  show  the  same  superiority  over 
the  ammonia-salts  in  the  cold  and  wet  as  in  the  hot  and  dry 
season.  Something  may  be  due  to  the  greater  exhaustion  of  the 
nitrated  plots  in  the  preceding  years  of  drought ;  but  something 
is,  doubtless,  also  due  to  more  loss  by  drainage  of  the  nitrogen  of 
the  spring-sown  nitrate,  than  of  that  of  the  also  spring-sown 
ammonia-salts,  during  the  wet  summer  of  1871. 

In  connection  with  the  fact,  and  the  explanation,  oi  the  com- 
paratively defective  result  with  the  nitrate  in  a  wet  summer  when 
applied  to  barley,  the  very  opposite  result  with  wheat  is  of  con- 
siderable interest  Thus,  as  already  mentioned,  there  was,  in  the 
experimental  wheat-field,  much  less  deficiency  of  com,  and  even 
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an  excess  of  straw,  bj  the  nitrate,  as  compared  with  the  ammonia- 
salts.  The  explanation  of  the  difference  of  effect  with  the  two 
crops  would  seem  to  be,  that  whilst  for  the  wheat  the  nitrate  was 
not  sown  until  the  spring,  the  ammonia-salts  had  been  sown  in  the 
previous  autumn,  and  were  subject  to  a  considerable  loss  by  drain- 
age during  several  extremely  wet  periods  of  the  winter,  when 
there  was  no  growth,  and  before  the  nitrate  was  sown.  It  will 
be  remembered  that  a  similar  result  was  obtained  with  wheat 
after  the  wet  winter  of  1868-9 ;  and  also  in  other  years,  as  referred 
to  in  the  foot-note  at  p.  146< 

Finally,  it  will  be  observed  that  the  results  obtained  in  the 
experimental  fields  are  in  the  main  in  accord  with  the  reports  of 
the  crops  of  the  country  at  large,  in  showing  a  considerably 
deficient  wheat-crop,  and  a  barley-crop  above  the  average  both 
in  quantity  and  quality,  though  ihe  twentieth  in  succession  on 
the  same  land. 

Comparison  of  the  Produce  of  Barley  in  the  least,  and  in  the  mosty 
productive  Season  of  the  Twenty. 

The  foregoing  records  of  the  characters  of  the  seasons,  and  of 
the  produce  of  barley  in  each  individual  year  of  the  twenty,  with 
the  comments  made  upon  them,  very  forcibly  illustrate  the 
diversity  between  one  season  and  another,  and  how  very  varied 
is  the  final  result,  dependent  on  the  mutual  adaptations  of  heat^ 
moisture,  and  stage  of  growth  of  the  crops.  In  no  two  years  has 
one  and  the  same  manure  yielded  precisely  the  same  result  both 
as  to  the  quantity  and  the  quality  of  its  produce.  Nor  have 
the  seasons  which  have  been  more  or  less  favourable  than  the 
average  for  one  description  of  manure,  been  equally  favourable  or 
unfavourable  for  other  descriptions. 

Referring  to  the  previous  discussion,  and  to  the  materials 
brought  together  in  the  Appendix-Tables  (pp.  163 — 185),  for 
any  more  detailed  consideration  of  the  subject,  it  must  suffice 
here,  by  way  of  illustration  and  summary,  to  call  special  attention 
to  the  produce  yielded  by  the  same  description  and  quantity  of 
manure  in  the  least,  and  in  the  most,  productive  season  of  the 
twenty. 

Table  XXII.  (p.  156)  shows,  side  by  side,  the  quantity  and 
quality  of  the  produce  obtained  in  1854,  which  was  upon  the 
whole  the  most,  and  in  1856,  which  was  upon  the  whole  the 
least,  productive  of  the  twenty  seasons;  also  the  difference 
between  the  two.  For  the  purposes  of  this  illustration,  the  same 
selection  of  plots  has  been  made  as  in  the  foregoing  consideration 
of  the  produce  of  each  individual  season.  It  is  true  that  one  or 
other  of  the  descriptions  of  manure  specified  may  have  given  more 
coni,  or  a  higher  weight  per  bushel^  or  more  straw^  in  some  other 


fw  Twenty  Years  in  succession  on  the  same  Land.        157 

season  than  it  did  in  1854^  or  a  worse  result,  on  some  point  or 
other,  than  in  1856.  But,  looking  chiefly  to  the  results  obtained 
nnder  the  best  conditions  of  manuring,  and  the  general  characters 
of  the  produce,  there  can  be  no  doubt  that  the  seasons  selected 
do,  upon  the  who\e,  represent,  respectively,  the  least,  and  the 
most,  productive  of  the  series. 

In  die  first  place,  tbe  weight  per  bushel  of  dressed  com  was 
from  4^  lbs.  to  nearly  8  lbs.  less  in  the  bad  than  in  the  good 
year,  or  from  about  8^  to  nearly  15  per  cent,  less  in  the  one  case 
than  in  the  other.  Under  almost  every  condition  of  manuring, 
1856  was  the  worst  season,  so  far  as  this  point  is  concerned ;  but 
several  other  seasons  gave  higher  weight  per  bushel  than  1854. 

It  is  obvious  that,  with  a  difference  of  from  8^  to  15  per  cent 
in  the  weight  of  the  bushel,  a  comparison  of  the  actual  number  of 
bushels  of  dressed  corn  in  the  two  seasons  would  much  underrate 
the  difference  in  the  amount  of  produce,  greatly  to  the  disad- 
vantage of  the  most  productive  one.  Accordingly,  the  quantity 
of  total  coruj  per  acre,  has,  in  each  case,  been  calculated  into 
bushels  of  the  assumed  uniform  weight  of  52  lbs.  per  bushel ;  and 
the  results  of  this  calculation  are  given  in  the  second  division  of 
the  Table. 

There  was,  without  manure^'  in  the  bad  season  about  15^,  in 
the  good  season  37f  bushels  of  corn,  or  a  difference  of  radier 
more  than  22  bushels  between  the  two ;  and  also  a  difference  in 
the  quantity  of  straw  amounting  to  13  cwts.  per  acre. 

W iHix  farmyard-manure^  the  unfavourable  season  of  1856  gave 
scarcely  32  bushels,  whilst  1854  gave  rather  over  60  bushels,  or 
a  difference  of  28^  bushels  of  com;  and  there  was  also  a  dif- 
ference of  17^  cwts.  of  straw. 

Lastly,  the  three  most  productive  artificial  manures  gave, 
respectively,  in  1856,  30f ,  36^,  and  35|  bushels  of  corn,  and  in 
1854,  66,  68,  and  65f  bushels,  or  a  difference  in  favour  of  the 
good  year  of  35^,  31f,  and  30^  bushels  of  com,  besides  19^,  16, 
and  llf  cwts.  of  straw. 

Thus,  with  one  and  the  same  expenditure  for  manure,  there 
was  a  difference  in  the  quantity  of  produce  obtained  in  the  two 
seasons  of  from  30  to  35  bushels  of  com,  and  in  one  case  of  nearly 
a  ton  of  straw,  or  not  much  less  than  would  represent  the  average 
barley-crop  of  many  localities. 

It  is  worthy  of  remark  that,  whilst  the  season  of  1856  was  far 
worse  than  that  of  1853  as  regards  both  the  quantity  and  the 
quality  of  the  barley-crop,  1853  was,  for  the  experimental  wheat 
(which  that  year  could  not  be  sown  until  the  spring),  in  every 
particular  worse  than  1856.  -  Again,  whilst  1854  was  a  decidedly 
more  productive  barley-year  than  1863,  yielding  under  almost 
every  condition  of  manuring  not  only  more  com,  but  considerably 
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more  straw— in  other  words,  a  greater  quantity  of  total  produce* 
indicating  greater  luxuriance — 1863  was,  on  the  other  hand,  a 
considerably  more  productive  wheat-year  than  1854,  and  espe- 
cially so  in  com.  Both  years  were,  however,  remarkable  for  very 
large  produce  of  both  com  and  straw,  of  both  wheat  and  barley. 

The  years  next  in  order  of  productiveness,  so  far  as  the  barley 
crop  is  concerned,  were  1857  and  1864,  which  were  very  good 
wheat  years  also.  But  neither  1863,  nor  either  of  the  two  years 
last  mentioned,  yielded  anything  like  the  same  amount  of  total 
crop,  com  and  straw  together,  as  1854.  The  years  next  in  order 
to  1856  in  point  of  badness  of  barley-crop  were  1859,  1860, 
1868,  and  1870 ;  the  deficiency  in  the  two  last-mentioned  years 
being  due  to  summer  heat  and  drought,  but  in  the  other  two 
seasons  to  very  opposite  conditions. 

The  question  arises — to  what  characters  of  season  are  the 
extreme  differences  of  produce  which  have  been  traced  to  be 
attributed  ?  Referring  to  the  details  already  given  respecting 
each  individual  season,  so  far  as  the  other  years  above  enume- 
rated are  concerned,  it  must  suffice  here  to  recall  attention  to  the 
distinctive  characters  of  the  season  of  1856  yielding  the  worst, 
and  of  1854  yielding  the  best,  barley-crop  of  the  twenty  years. 

The  very  unusually  productive  season  of  1854  had  been 
preceded  by  a  very  severe  winter;  March  and  April  were  upon 
the  whole  warmer  than  usual,  but  May,  June,  July,  and  August 
were  pretty  uniformly  below  the  average  temperature ;  whilst  in 
March,  April,  June,  and  July  there  was  a  very  considerable 
deficiency  of  rain,  though  more  than  the  average  number  of 
rainy  days.  In  May,  however,  there  was  about  double  the  usual 
amount  of  rain,  and  an  unusually  large  number  of  rainy  days. 
In  August,  again,  there  was  a  full  amount  of  rain,  which,  how- 
ever, fell  for  the  most  part  in  heavy  showers,  and  the  month  was 
upon  the  whole  favourable  for  ripening  and  harvest 

Thus,  the  season  of  1854  was  characterised  by  prevailing  low 
rather  than  high  temperatures,  an  abundance  of  rain  at  the  period 
of  early  active  growth  (doubtless  favouring  root  development), 
and  again  before  harvest,  but  otherwise  by  dryness  as  well  as 
coolness.  It  would  seem,  therefore,  that  the  large  produce  was 
due  to  a  sufficiency  of  moisture  within  the  soil  when  most 
wanted,  with,  at  other  times,  comparatively  dry  and  temperate 
atmospheric  conditions,  resulting  in  a  continuity  of  unchecked 
growdi,  rather  than  in  very  active  luxuriance  at  intervals. 

Compared,  or  rather  contrasted,  with  the  above  climatic  con- 
ditions, those  of  the  extremely  unfavourable  season  of  1856  were 
as  follows: — 

There  had  been  some  severe  weather  in  the  early  part  of  the 
winter,  but  the  later  and  greater  part  was  upon  the  whole  mild. 
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March,  April,  and  especially  May,  were  colder  than  the  average, 
whilst  June,  July,  and  August,  though  showing  average  day- 
temperatures  fully  as  high  as  usual,  were  very  changeable, 
and  in  June  and  July  the  nights  were  cold.  In  each  of  the 
months  of  January,  February,  March,  April,  May,  June,  and 
July,  there  was  considerably  more  rain  than  in  the  corresponding 
months  of  1854 — in  all  nearly  6  inches  more;  whilst,  in  April 
there  was  an  excess  over  the  average,  in  May  more  than  double 
the  average,,  and  in  August  again  an  excess. 

The  season  of  1856  was,  therefore,  characterised  by  a  great 
excess  of  rain  during  the  early  periods  of  growth ;  considerably 
more  than  in  1854,  and  there  was,  besides,  considerably  more 
than  in  that  year,  both  before  and  after  that  period.  There 
were  also,  almost  throughout,  great  fluctuations,  and  high  ranges, 
of  temperature.  In  other  words,  the  season  was  very  wet,  with 
marked  alternations  of  heat  and  cold,  whilst  it  was,  for  the 
period  of  the  year,  the  coldest  during  the  time  of  the  greatest 
excess  of  rain.  Finally,  there  were  heavy  rains,  with  considerable 
fluctuations  of  temperature,  about  the  ripening  and  harvest 
period.  The  very  bad  result  in  this  season  would  seem  to  be 
due,  therefore,  to  an  excess  of  rain,  with,  at  the  same  time,  great 
alternations  of  temperature,  during  the  most  active  periods  of 
growth,  entirely  preventing  continuity  of  progress;  whilst  the 
unhealthy  plant  thus  produced  was  subjected  to  unfavourable 
maturing  conditions. 

The  above  description  of  the  climatic  conditions  of  the  two  ■ 
seasons,  as  collated  from  meteorological  records,  will  probably 
strike  the  reader  as  not  showing  so  great  a  contrast  as  would  be 
expected  between  the  season  of  the  greatest,  and. that  of  the  least, 
productiveness  of  the  twenty.  Certainly  1854  was  not  marked 
by  individual  periods  of  more  than  ordinarily  active  luxuriance  ; 
the  circumstances  were  rather  those  of  steady  and  unbroken 
accumnlation,  followed  by  favourable  maturing  conditions.  The 
extremely  productive  season  of  1863  showed  in  this  respect 
similar  characteristics.  It  should  be  remembered,  indeed,  that 
both  wheat  and  barley  will  flourish  under  very  temperate  condi- 
tions. Again,  the  record  of  the  climatic  circumstances  under 
which  the  extremely  bad  crop  of  1856  was  produced,  shows  some 
points  in  respect  to  which,  considered  by  themselves,  it  might  be 
judged  to  have  been  more  favourable  for  luxuriance  than  1854. 
It  is  only  when  the  fluctuations  of  temperature,  the  continuity  of 
the  wetness,  and  the  adaptations  of  heat  and  moisture  to  stage 
of  growth,  are  borne  in  mind,  that  the  result  becomes  intelligible. 

These  two  instances,  so  strikingly  contrasted  in  their  results, 
forcibly  illustrate  the  necessity,  not  only  of  very  careful  and 
detailed  study  of  the  meteorological  registry,  but  also  of  due 
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consideration  of  its  indications  in  their  bearings  upon  the  coiiH 
cident  stage  and  tendency  of  growth  of  the  plant,  if  we  would 
attain  any  really  clear  conception  of  the  connection  between  the 
ever  fluctuating  characters  of  season,  and  the  equally  fluctuating 
characters  of  growth  and  produce. 

Comparison  of  the  average  Annual  Produce  of  Barley  over  the 
first  10,  the  second  10,  and  the  total  period  of  20  years. 

There  is  still  another  point  in  connection  with  the  influence 
of  season  upon  the  crop,  which  should  be  considered  before 
treating  more  exclusively  of  the  effects  of  the  different  manuresw 
Thus,  before  attempting  to  compare  the  effects  of  different  ma- 
nures, used  year  after  year  on  the  same  plot,  it  is  obviously  neces- 
sary to  form  a  judgment  whether  the  earlier  or  the  later  seasons 
of  the  series  were,  in  themselves,  the  most  favourable,  so  as  to 
distinguish  as  far  as  possible  between  the  results  due,  on  the  one 
hand  to  more  or  less  favourable  seasons,  and  on  the  other  to 
the  direct  action  of  the  manures,  in  maintaining  a  suitable 
balance  of  the  required  constituents  in  the  soil,  or  in  inducing 
exhaustion,  or  accumulation,  as  the  case  may  be. 

In  Table  XXIII.  there  is  given  the  average  produce  over  the 
first  ten,  the  second  ten,  and  the  total  period  of  twenty  years,  by 
very  different  descriptions  of  manure,  and  a'  comparison  of  the 
results  will  illustrate  the  point  in  question.  The  plots  selected 
are  5  out  of  the  7  quoted  in  the  preceding  Tables,  namely — 
that  manured  with  farmyard-manure  every  year ;  the  continuously 
unmanured  plot ;  the  one  with  mixed  mineral  manure  alone  every 
year ;  that  with  200  lbs.  ammonia-salts  alone  every  year ;  and  that 
with  both  mixed  mineral  manure  and  200  lbs.  ammoniaHndts  every 
year.  It  is  obvious  that  these  five  plots  supply  very  variooSi  and 
very  opposite  soil-conditions,  so  that  the  comparative  effiwti  «^ 
the  seasons  on  each  must  have  considerable  algnificatioe. 

In  the  first  place,  there  is,  with  each  of  the  five  very  opposite 
conditions  of  manuring,  a  considerably  higher  average  weight  per 
bushel  of  dressed  com  over  the  second,  than  over  the  6nt  t^ji 
years  of  the  twenty ;  and  the  superiority  ii  the  greataBt  with  thir 
highest  manuring  and  the  heaviest  cj-ops — namely,  wtlh  f&rmyar<U 
manure,  and  with  ammoniaFsalts  and  mixed  mineml  manujo 
gether.  The  proportion  of  com  to  aw  is  also  the  liigber 
the  last  ten  years,  and  the  higher  wi        le  heavier  ***" 

evidence  that  the  later  years  were  in  the  main 
than  the  earlier,  at  least  for  the  pre     Lctioa  itn^     ,  _     ^       ^- 
grain,  is  to  be  found  in  the  fact  t        bhepe^^y  ^rfV 

portion  of  oflW  coni  during  t      m         [ili0^  ^^^ 

With  a  consid/srable  di  e 

dressed  com,  it  is  obvio      t 


ain  toujIP 
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T^Bi^E  XXin. — Average  Anntial  quantity  and  quality  of  Barley,  on  Selected  Plo 
over  the  first  10  years,  the  second  10  years,  and  the  Total  Period  of  20  years. 


Plots. 


7 

1  O 
40 
1  A 
4  A 


MANURES,  P£B  ACRE. 


Atexags  AnvuAL  Pbodccb,  &c. 


First 
10  Years, 

1852-'61. 


Second 
10  Years, 

1862-'71. 


Total 

Period 

20  Years, 

issa-Ti. 


Second 

10  Year 

over 

(or  under 

First  10 


Weight  per  Bushel  of  Dressed  Com. 


14  Tons  Farm-yard  Manure    ..     .. 

Unmanared        

Mixed  Mineral  Manure 

200  lbs.  Ammonia-salts 

200  lbs.  Amm.-salts,  Mixed  Min.  Man. 


Iba. 

lbs. 

lbs. 

52-6 

56-0 

54-3 

51-6 

53-1 

52-3 

62-3 

54-6 

53-4 

51-2 

63«0 

62'1 

52-2 

65-7 

54*0 

PerCenl 
6«6 
2-9 
4-4 
3-5 
6-7 


Total  Com  per  Acre,  reckoned  at  52  lbs.  per  Bushel. 


7 

1  O 
40 
1  A 
4A 


14  Tons  Farm-yard  Manure    .. 

Unmanured        

Mixed  Mineral  Manure 

200  lbs.  Ammonia-salts     

200  lbs.  Amm.-salts,  Mixed  Min.  Man. 


Bushels. 

Bushels. 

Bushels. 

48J 

57§ 

53J 

•      241 

21f 

32 

262 

29f 

36 

34 

^§ 

49f 

51i 

PerCen 
17-6 
-23-4 
-16-0 
-  7-5 
3-0 


Straw  (and  Chaff),  per  Acre. 


7 

lO 

40 

lA 

4A 


1 4  Tons  Farm-yard  Manure    .  •     . . 

Unmanured        

Mixed  Mineral  Manure 

200  lbs.  Ammonia-salts 

200  lbs.  Amm.-8alt8,  Mixed  Min.  Man. 


Cwts. 

Cwts. 

Cwts. 

26 

292 

loi 

28} 

13 

llf 

10. 

12| 

14g 

19 

17i 

18^ 

28J 

28 

28} 

Per  Ceni 
12-2 
— 23«4 
-21-7 
-12*0 
-  3'0 


Total  Produce  (Com  and  Straw),  |3er  Acn\ 

^  Mil   -^                                     IbL                 Iha. 

lb$. 

Per  Can' 

r           ^                                552^     '       6342 

5933 

,       U<8 

^                                                    ^82            21S6 

2454 

1   -23-6 

M7            2S07 

3l(i2 

-20-2 

19     1     ^  3719 

331^ 

-   9^7 

i                                   17            5808 

5817 

-  o«a 

# 


jaw. 

85-6 

91-3 

88-5 

6-7 

•Q 

87-3 

86-6 

1-6 

97-7 

96-4 

2-7 

91-9 

89-2 

6-4 

86-4 

83-2 

8-1 
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of  the  two  periods  will  not  be  accurately  represented  by  the  actua 
number  of  bushels  of  dressed  corn  in  each  case.  Accordingly 
as  before,  the  quantity  of  total,  com  has  been  calculated  int( 
assumed  bushels  of  the  uniform  weight  of  52  lbs.  These  result 
show,  without  manure,  with  mineral  manure  alone,  and  with  am 
monia-salts  alone — that  is,  with  defective  soil-conditions,  a  con 
siderablev  deficiency  of  com  over  the  second  half  of  the  period 
the  greater  the  more  defective  the  manuring,  and  the  greater  thi 
relative  deficiency  of  nitrogen  in  the  soil;  for  the  falling  oj 
is  considerably  more  marked  with  mineral-manure  alone,  thai 
with  ammonia-salts  ahme.  Under  the  same  three  soil-condition 
there  is  as  great,  or  even  a  greater  deficiency  of  straw,  and  conse 
quently  of  total  produce  also,  during  the  later  years. 

With  farmyard-manure,  on  the  other  hand,  the  annual  use  o 
which  has  resulted  in  a  very  great  accumulation  within  the  soil 
not  only  of  nitrogen,  but  probably  of  every  mineral  constituen 
also,  there  has  been  a  considerable  excess  of  produce  of  both  con 
and  straw,  but  especially  of  corn,  over  the  second  as  compare 
with  the  first  ten  years. 

With  the  ammonia-salts  and  mixed  mineral  manure  togethei 
by  which  also  the  soil  has  become  much  richer  in  most  miners 
constituents,  and  at  any  rate  less  exhausted  if  not  richer  in  nitroge 
than  without  manure  or  with  mineral  manure  alone,  there  is  agai: 
a  slight  increase  of  corn,  but  a  slight  deficiency  of  straw,  over  th 
*- later  years. 

The  general  conclusion  from  the  above  results,  as  well  as  froc 
others,  not  here  specially  referred  to,  is,  that  the  earlier  years  c 
the  twenty  were,  on  the  average,  as  favourable,  if  not  more  favoui 
able,  for  quantity  of  total  produce — that  is  for  luxuriance — tha 
the  later ;  but  that  the  later  seasons  were  much  more  favourabl 
for  tendency  to  seed-forming,  and  also  for  the  maturation  of  th 
grain. 

Bearing  in  mind  this  conclusion  as  to  the  progressive  or  retn 
gressive  characters  of  the  seasons  themselves,  we  shall  be  in 
position  the  better  to  judge  of  the  effects  of  the  different  manure 
when  used  year  after  year,  for  twenty  years  in  succession,  on  th 
same  land. 


{To  he  continued,) 
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NOTES  TO.  APPENDIX-.TABLE  I. 


(*)  "3J  cwts.  Superphosphate  of  Lime"— in  all 
cases,  made  from  200  lbs.  Boae-asb,  150  lbs.  Sulphuric 
acid  sp.  gr.  1«7  (and  water). 

(J)  Sulphate  Potass — 300  lbs.  per  annum  for  the 
first  6  years,  1852-7. 

(^  Sulphate  Soda— 200  lbs.  per  annum  for  the  first 
6  years,  1852-7. 

(*)  The  **  Ammonia-salts  **— in  all  cases  equal  parts 
of  Sulphate  and  Muriate  of  Ammonia  of  Commerce. 

(«)  Plots  "  A  A  "  and  "  AAS  "—first  6  years,  1852-7, 
instead  of  Nitrate  of  Soda,  400  lbs.  Ammonia-salts  per 
annum;  next  10  years,  1858-67,  200  lbs.  Ammonia- 
salts  per  annum;  1868  and  since  375  lbs.  Nitrate  of 
Soda  per  annum.  275  lbs.  Nitrate  of  Soda  is  reckoned 
to  contain* the  same  amount  of  Nitrogen  as  200  lbs. 
"  Anmionia-salts." 

(•)  Plots  "AAS"— the  application  of  Silicates  did 
not  commence  until  1864;  in  1864-5-6  and  7,  203  lbs. 
Silicate  of  Soda  and  200  lbs.  Silicate  of  Lime  were 
applied  per  acre,  but  in  1868,  and  since,  400  lbs. 
Silicate  of  Soda,  and  no  Silicate  of  Lime.  These  plots 
comprise,  respectively,  one  half  of  the  original  **  AA  " 
plots,  and  excepting  the  addition  of  the  SUicates,  have 
been,  and  are,  in  other  respects,  manured  in  the  same 
way  as  the  "  AA"  plots. 

(7)  2000  lbs.  Rape-cake  per  annum  for  the  first  6 
years,  and  1000  lbs.  only,  each  year  since. 

(8)  300  lbs.  Sulphate  Potass,  and  3}  cwts.  Super- 
phosphate of  Lime,  without  Nitrate  of  Soda,  the  first 
year  (1852) ;  Nitrate  alone  each  year  since. 

C)  Sulphate  Soda— 200  lbs.  per  annum  1855>  6, 
and  7. 
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HARVESTS. 

[iOTS. 

1852. 

1853. 

1851 

1855. 

1856. 

1867. 

1858. 

1859. 

1860. 

1861. 

1862. 

186S 

Bushels. 

Bushels. 

Boshela. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Bushels. 

Baaheb. 

Bushe 

D. 

27  : 

25} 

35 

31 

137 
17} 

26i 
33} 

214 

13} 

13} 

16} 

16| 

22; 

D. 

128 

33i 

36^ 

36} 

28} 

19J 

25 

?ii 

32 

0. 

26 
32| 

271 

34} 

16 

32 

24} 

i4 

18} 

185 

27 

0. 

35f 

42 

37J 

19} 

39} 

305 

19| 

292 

2S1 

33 

[eans 

28i 

30| 

38i 

34} 

17 

32} 

26} 

17} 

151 

223 

20} 

28i 

A.. 

36Z 

38 
40„ 
36| 

47} 

44i 

25 

385 

31} 

153 

26J 

30} 

31] 

421 

\. 

382 

60J 

47} 

29 

56 

51 

34 

43J 

55 

48 

61 

A.. 

36 

50 

44i 

28 

42 

34; 

165 

28 

32} 

85: 

48i 

Al. 

40} 

38i 

60i 

483 

31} 

57 

51} 

34 

43} 

54i 

47t 

55j 

[eans 

3Si 

383 

54} 

46} 

28i 

48} 

421 

255 

35i 

43} 

40} 

52] 

AJL 

44J 

40} 

56! 
63- 

48 

36} 

49} 
66} 

39J 
56} 

21} 

25J 

35 

31J 

49 

lA, 

43J 
41} 

42; 

503 

31 

351 

43i 

55f 

51 

SOt 

AA. 

41i 

44; 

51 

47} 

25; 
37 

49:1 

40| 
56j 

2o| 

30} 

36i 

% 

54 

AA. 

45J 

62} 

49i 

6451 

35} 

46} 

555 

59, 

[eans 

43} 

42J 

58^ 

485 

32| 

57} 

481 

28} 

363 

454 

«J 

55i 

AAS. 

A.AS. 

A.AS. 

AAS. 

[eans 

391 

39J 

60} 

48} 

36} 

64) 

53} 

38} 

31} 

56} 

41 

51] 

3. 

36^ 

•   3CI 

60j 
56^ 

53; 

37 

32^ 

35 

62 

57| 

41 

36; 

56 

4S 

55 

J. 

33i 

35; 

485 

60: 

52 

341 

35: 

51 

36 

531 

3. 

38 

40J 

60} 

51} 

62} 

571 

35 

40} 

53 

45J 

54! 

'eans 

36} 

37J 

59^ 

501 

35} 

62} 

55 

37} 

36} 

54} 

41J 

55| 

}  (255)  { 

34i 

37| 

492 
53i 

50 

491 

28} 
42 

475, 
68  1 

37} 
435 

S3 

SI 

S} 

3 

51 

63i 

tf. 

I 

82} 

18} 

24} 

255 

19i 

121 

27 

23i 

281 

). 

(36J)  1 

27i 

30} 

32^ 

19 

311 
54J 

25 

48 

16J 

28 

17} 

29 

L 

86i 

404 

51! 

475 

33| 

S3i 

39 

49 

461 

51i 

I 

29 

2Gi 

35S 

37} 

151 

342 
3l| 

26} 

s 

12} 

!;i 

18} 

27; 

\ 

25J 

27i| 

33} 

36} 

4 

25} 

121 

19 

2^ 

33 

36i 

56i 

501 

321 

51} 

55 

40 

41t 

54| 

49} 

59 

Q)  Arerages  of  4  jreoi-s,  4  years,  and  8  yean. 


n  Aremges  of  9  yean  (1853-'61),  last  10  yw 
(0  AT«n««  of  9  yean  (1858^*61 


,r 


^^>^. 


for  1m\.^ ^  "*  *^  succession  on  the  same  Land.  h 

L^wi^:b.^SSftm\^      ^^^^ptions  of  Manuee.    Hoob  Field,  Eothamsted. 
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HARVESTS. 

FIret 
10  Yeai^ 
1852-'6l 

VKBAGE  As] 

SXAL. 

Total 

Period, 

20  Years, 

1852-'71. 

•Ill 

1866.      1867.  i  IMS. 

1 

1868. 

187a 

1871. 

1.  Biubeb 

2S 

Second 
lOYewK 
1862-'71. 

PLOTS. 

Boaliels.    Busbela. 
15J              174 
22g             24| 
19i              17 
24                20{ 

Bofthels, 

14} 
171 

Bushela 
22i 

BusbeU 
13} 
18 
16} 
18} 

.      Bushels. 
223 
27| 
24} 
30} 

Bushels. 

23} 
20| 
241 

Bashels. 
20 
25} 

^2^ 

1    1   0. 
1    2  0. 

3  0. 

4  0. 

1      20i      1 
271      1 

1      47        1 

19J 

16} 

18| 

16} 

2>i 

36 
45 
38 
46^ 

41} 

2Ci 

21i 

23J 

Means 

30} 

33 

43i 

20] 
37 
25 
341 

2-J 
48 
34i 
49i 

27} 
38 

33| 
45i 
35 
46i 

31} 

35 

46| 

32} 

47 

35 

4e:} 

1  A. 

2  A. 

3  A. 

4  A. 

3S| 

37i 

29i 

39J 

34} 

404 

40} 

40} 

Means 

29} 
44} 

4^'   1 

27 
44 

32) 
48 
33} 
49 

29; 
46 
32 
44} 

891 
46| 
36J 
46 

39} 

48 

38i 

49| 

34} 

49f 
36| 

49} 

37         i 
49}       ' 

SI 

1  AA. 

2  AA. 

3  AA. 

4  AA. 

\\  \     404    I     38     j     36 

41 

38J 

42 

44} 

42i 

433 

Means 

■^1 

50} 

37J         32} 
51           44 
41      !     39} 
50f        45} 

29| 

*6i 

34i 

492 

35 
44} 
42} 
47} 

481 

(37} 
(i)  49} 
^^  434 

(511 

se; 
4^ 
444 

37 )  1 

50  j     , 

1  AA8. 

2  AAS. 

3  AAS. 

4  AAR 

43| 

45j         40}        39| 

44i 

42} 

48f 

45} 

43} 

44i       1 

Means 

45 

Si 

4^ 

45i         38|    1     37     1 
47i   ■     45}        35} 
43J    1     S8J        35J   1 
1     48i    ;     42          36}  1 

42} 
48} 
43j 

41} 
41} 
38} 
43} 

44 

•  47 
47} 
44 

*7i 

s 
n 

46} 
46} 
43i 
47i 

1  0. 

2  c. 

3  C. 

4  0. 

47 

46*  1     41J 

35i    1 

46f 

41} 

**l 

46i 

45 

45}       1 

Means 

37          34i         33     I     25}  1 
39J        41          36i    1     25|    . 

19}        19     '     20}        14} 
23         28}        19}  1     15 
48}        43J        34J   1     36i 

21     i     I65    '     16|  i     15} 

in        17}        19||     I5J 

52}       53i        4!^        431 

35} 
38S 

Si 

15| 
46| 

"5 

4lf 
I5i 

471' 

221 
20 
44} 

54} 

(•)(22g 

(•)(24| 

43J 

25 

as; 

45 

20J 
21! 
44} 

20 
51} 

2i})e) 

2if)C) 
22 

1  N. 

2  N. 

M. 
5  0. 
5  A. 

2r 

7 

19  jesn.  O  .Arerflges  of  7  years  (1855-*61),  last  10  years,  and  toiai  17  yeais. 

■n,  and  total  1 9  jeatn] 

rx.— s.  8.  '  N  2 
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HARVESTS. 

PLOTS. 

ItM. 

1868. 

1164. 

1855. 

1166. 

1167. 

1868. 

1869. 

iiao. 

IMi. 

188B. 

1  0. 

2  0. 

3  0. 

4  0. 

llM. 

52-1 
52-6 
52*5 
51*5 

llM. 

61»4 
52*6 
51-9 
52-1 

lbs. 
53*6 
54*0 
53*6 
54*0 

Ibt. 
52*4 
52*5 
52*9 
53*1 

Ibt. 
49*1 
46*5 
48*5 
47*0 

Ibft. 
52*  0 
52*8 
52*6 
53*7 

Ibft. 
53*0 
54-0 
53*5 
54-0 

Dm. 
49*0 
52*0 
49*5 
52*5 

lbs. 
50*8 
50*5 
50*3 
51*3 

lbs. 
52-3 
53*3 
52-8 
54-0 

Ibt. 
.50-3 
52-0 
51*8 
52-0 

Means 

52-2 

52-0 

53*8 

52-7 

47*8 

52*8 

63*6 

50*8 

50-7 

53-1 

51-5 

1  A. 

2  A. 

3  A. 

4  A. 

50-7 
50-5 
60-9 
51-4 

52-4 
52-6 
52-6 
53.1 

53*6 
54-3 
54*0 
54*3 

51*8 
61*3 
52*2 
52-0 

48*6 
46*3 
49*1 
46*4 

51-9 
54*3 
!52-l 
54*8 

53-0 
63*8 
54*0 
54-0 

47-5 
51*0 
47*5 
51*0 

50-8 
51*0 
50*8 
51*1 

51-5 
53*5 
51*5 
54*0 

49*4 

58*6 
50-5 
54-0 

Means 

50-9 

52-7 

54*1 

51*8 

47*6 

58-3 

58«7 

49*3 

50*9 

62'6 

61-9 

1  AA. 

2  AA. 

3  AA. 

4  AA. 

49-1 
49-5 
50-6 
50-6 

51-8 
51-7 
51*3 
51*4 

52-8 
52*4 
53-1 
52-1 

50*6 
50*1 
50*2 
48*9 

48*3 
46*1 
47*3 
45*4 

52*0 
53'5 
52*1 
58*9 

53*5 
53-3 
68*9 
53*5 

47*5 
50-7 
47-5 
50-5 

50*7 
51*3 
50  4 
51*0 

51-8 
58*5 
51-6 
58*5 

50*0 
64'4 

61-6 
64-0 

Means 

60-0 

51*4 

52*6 

50*0 

46*8 

52*9 

53*6 

49*1 

50*9 

52-6 

52*5 

1  A  AH. 

2  AAS. 

3  AAS. 

4  AAS. 

, 

• 

Means 

1  C. 

2  C. 
3C. 
4C. 

61-7 
51-8 
51*3 
51-4 

51-3 
51*6 
51*5 
50-4 

52*9 
52*8 
52*6 
52-8 

60  >5 
50*0 
50*6 
49-5 

46*1 
47*3 
46*6 
46*3 

53*2 
53*8 
54*1 
54*1 

53*5 
52-8 
53*5 
53*  1 

52*0 
51*5 
51*7 
51 '0 

62*0 
51*5 
51*8 
51-1 

54-0 
54-1 
63-5 
54*8 

54-6 
56-S 
68*6 
54-0 

Means 

5l«6 

51*2 

52*8 

50*2 

46*6 

53*8 

53*2 

51*6 

61-6 

64-0 

54-8 

1  N. 

2  N. 

M. 
5  0 
5  A 

7 

}(51-7) 

(51-0)1 
61*0 

52-0 
63-0 

62-« 

51*3 
49-7 

51-8 
52*3 

50-3 
50*9 

51*6 

53-3 
63*1 

1 
53- 1 
53*8 

52-8 
53*6 

53-9 

52-0 
50*1 

52-6 

52-6 
51-6 

52*5 
52-6 

52*9 

50-0 
48-4 

49-3 
47*5 
46*6 

50-0 
50*0 

47-1 

52*9 
58*0| 

52*6 
53*4 
54-5 

52*3 
^2-3 

«4*2 

53«5 
54*0 

53-6 
54»0 
54*0 

53*1 
531 

54*5 

48*0 
48*5 

49*5 
51*0 
51*0 

48*5 
47*5 

52*5 

51*0 
51-1 

51-0 
61*0 
51-2 

51-3 
51*0 

52*1 

52*0 
51-8 

58-8 
68-3 
53*0 

52*0 
52-0 

64-8 

5f5 
61-8 

52*8 
61-6 
52-0 

61*8 
52-0 

54*8 

(})  Averages  of  4  years,  4  yean,  and  8  years. 


(*}  Averages  of  9  years  (1853-'81),  Imi  1€ 
{*)  AvinigeBof9yaars(186: 
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HARyESTS. 

tMf. 

laoe. 

186T. 

1868. 

1889. 

18TD. 

i8n. 

FInt 
lOTean^ 
18Sa-'61. 

Sfoond 
10  Yean, 

1869-'T1. 

Total 
i$6a-'7i. 

PLOTS. 

hm. 

53-9 
B3*8 
54-5 
54*0 

Vtm, 
51-1 
53-2 
52-3 
52-7 

Ite. 
51-8 
53-9 
52-9 
53*6 

lbs. 
54*3 
55-8 
55*7 
55*3 

lbs. 
52*4 
54*3 
54*7 
54*6 

52*9 
53*6 
.54*3 
55*6 

55*0 
56*0 
55-4 
55*6 

Ills. 

51*6 

52-0 

51-8 

52*3 

llM. 

53*1 
54-4 
54*3 
54*6 

ibc 
52*3 
53*2 
530 
53-4 

1  0. 

2  0. 

3  O. 

4  0 

54M 

52-3 

53*1 

55*3 

54*0 

54*1 

55*5 

52*0 

54*1 

53*0 

Meant 

5S*S 

5t*7 
64'7 
53-5 

50^9 
54-4 

52-1 
54-7 

51*3 
54*1 

51*9 
54*3 

53*3 
54*6 
54*8 
55*6 

52*4 
57*0 
54*6 
57*4 

54*6 
57-2 
55*4 
57*  1 

55*6 
55*0 
56*1 
56*5 

51*2 
51*8 
51*5 
52*2 

53*0 
55*1 
54*1 
55*7 

52*1 
53*5 
528 
54-0 

1  A. 

2  A. 

3  A. 

4  A. 

a3-7 

53-0 

52:9 

54-6 

55*4 

56*1 

55*8 

61*6 

54*5 

53-1 

Means 

53-5 
W-3 

54*8 
53-8 

50*9 
55*0 
51-4 
55-4 

52-4 
54- 1 
51*9 
54-6 

53*7 
55*6 
55*1 
56*0 

53*1 
57*2 
53*7 
57*1 

54*5 
56-9 
54-6 
57-1 

54-1 
55-9 
54*3 
56*3 

50*8 
51*2' 
50*8 
51*1 

53*2 
55*4 
53*8 
55*8 

520 
53*3 
52*3 
53*4 

1  AA. 

2  AA. 

3  AA. 

4  AA. 

53-5 

53-2 

53-3 

55*1 

55*3 

55*8 

55*2 

51*0 

54*6 

52-8* 

Means 

54*2 

52-4 
54*8 
531 

51-8 
55*6 
52-5 
55*3 

53*5 
55-1 
53-0 
54*1 

54-2 
55-5 
56*2 
56*2 

54*8 
57-4 
56-6 
57-8 

55-0 
57*4 
55-9 
57*8 

54*6 
55*6 
53-8 
55*4 

(53-9 

^  ^  54*4 
(54*9 

54*6 
56*5 
55*6 
56*8 

54*3) 
55-8  ,. 
55-0  ^^ 
55'8J 

1  AAR. 

2  AA8. 

3  AA8. 

4  AA8. 

53*6 

53*8 

53*9 

55-5 

56*7 

56*5 

54*9 

54-6 

55*9 

55-2 

Means 

53*8 
53-S 
53-3 
53-5 

55-1 
55-7 
55*3 
55-6 

54*4 
55*0 
54-7 
54*8 

56*2 
56*1 
55-8 
55*4 

56*7 
57*1 
57-1 
57-4 

57*5 
57*8 
57*6 
58*0 

66-3 
56*4 
56*3 
56*4 

51*7 
51*7 
51*7 
51*4 

55*8 
66*0 
55*8 
55*9 

53*8 
53  9 
53-7 
53*6 

1  C. 

2  C. 

3  C. 

4  C. 

53*5 

55*4 

54*7 

55*9 

57*1 

57-7 

56*4 

51*6 

55-9 

53*8 

Meani 

54*1 

53-8 

54-4 
54-5 
54-1 

53*9 
53«9 

54*4 

52*0 
52*8 

52-9 
53*4 
54*8 

51-3 
51-8 

54*9 

52*9 
52-7 

53*9 
54*0 
55-2 

520 
52*5 

54*8 

52*8 
55-5 

54-0 
56-4 
57*5 

53*5 
53-8 

57-1 

54*3 
54*8 

54*0 
55*6 
57*5 

62*8 
62»9 

56*4 

55*6 
55*8 

55*3 
55-9 
57*3 

54*0 
54*6 

57-1 

54*6 
54*6 

55*0 
55-1 
55*5 

55*4 
54-9 

56*6 

c>{?|:; 

0(52*0 
51*9 

51*5 
51*6 

1       52*6 

53*7 
54*2 

54*2 
54*8 
55-7 

53*5 
53*6 

56*0 

52*  7f  ^ 

53-2)0 
63-4)0 
53*8 

52*5 
62-6 

54-3 

1  N. 
1  2  N. 

'i-M. 

i  5  0. 
|5A. 

1 

7 

19  yean.  (>)  Averages  of  7  yean  (1855-'61),  last  10  years,  and  total  1 7  years 

■Bt,  and  total  19  years. 
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.B.  The  doable  vertical  lines  show  that  there  was  a  change  in  the  description,  or  quantity,  of  Mann 


HARVESTS. 

LOTS 

■ 

1862. 

1853. 

1864. 

1856. 

1866. 

1867. 

1868. 

186a 

186a 

1861. 

186a 

1861 

Ibt. 

Ibe. 

lbs. 

lbs. 

lbs. 

Ibft 

lbs. 

Ibt. 

Um. 

Ibt. 

lbs. 

Um 

o. 

164 

225 

84 

144 

131 

93 

86 

110 

78 

88 

64 

4 

o. 

100 

101 

101 

69 

58 

106 

103 

159 

84 

78 

114 

.6 

u. 

183 

151 

64 

76 

129 

61 

96 

85 

78 

88 

73 

6 

o. 

136 

160 

105 

94 

88 

53 

108 

160 

74 

58 

117 

6 

leans 

U6 

159 

89 

96 

102 

78 

98 

129 

78 

78 

92 

5 

A. 

218 

253 

201 

138 

219 

113 

98 

184 

150 

170 

269 

11 

A. 

260 

244 

150 

184 

121 

^8 

114 

274 

159 

130 

191 

9 

A. 

252 

336 

197 

177 

180 

91 

96 

175 

115 

109 

269 

10 

A. 

273 

274 

138 

142 

125 

70 

117 

253 

150 

110 

160 

8 

Leans 

251 

277 

172 

160 

161 

91 

106 

222 

143 

130 

220 

10 

AA. 

299 

303 

326 

204 

310 

135 

88 

215 

109 

173 

296 

11 

AA. 

315 

251 

329 

181 

233 

133 

134 

320 

118 

190 

13S 

14 

AA. 

318 

236 

334 

212 

290 

108 

118 

265 

122 

138 

364 

d 

AA. 

246 

301 

273- 

150 

176 

183 

143 

285 

141 

179 

191 

6 

leans 

294 

273 

316 

187 

252 

140 

121 

271 

123 

170 

246 

10 

AA8. 

AAS. 

AAS. 

AAS. 

leans 

C. 

170 

268 

178 

219 

173 

135 

103 

226 

120 

154 

164 

8 

C. 

164 

376 

238 

195 

161 

169 

148 

171 

156 

150 

12S 

10 

C. 

190 

296 

248 

183 

189 

156 

105 

236 

115 

204 

190 

C. 

144 

277 

227 

222 

205 

168 

125 

350 

158 

204 

174 

leans 

167 

304 

223 

205 

182 

157 

120 

246 

136 

178 

161 

N. 

}  (W) 

283 

109 

128 

245 

99 

119 

205 

146 

225 

246 

12 

N. 

228 

286 

224 

193 

151.| 

110 

235 

179 

190 

216 

11 

M. 

1 

36 

94 

90 

84 

86 

76 

78 

198 

O. 

(173)1 

68 

113 

50 

96 

101 

71 

110 

73 

73 

193 

A. 

173 

210 

170 

126 

151 

68 

164 

168 

193 

188 

210 

1 

120 

200 

144 

116 

152 

72 

84 

121 

88 

73 

76 

2 

118 

161 

119 

73 

125 

105 

81 

127 

95 

67 

194 

101 

269 

86 

109 

141 

134 

121 

260 

147 

190 

208 

6 

[')  Arernges  of  4  yenw,  4  years,  and  8  yean. 


(*)  Averages  of  9  years  (1853-*61),  last  10  jh 
(«)  ATerages  of  9  years  (1853-'6 


J^<^t  Twjenty  YeaX^  ^^  succession  on  the  same  Land. 

^i|^  "^sritil  aiSweiiV.  deacxi'P^^^s  of  Manttke.    Hoos  Field,  Eothamsted. 

^Kc» W>s. 

itYirtfAVD^cated,  for  particulaia  of  which  see  Appendix— Table  L,  and  side-notes  thereto,  p. 


HA.RVESTS. 

AVKBAOE  AOTTOAL. 

M.^,  m6.  ^  1M8. 

1867. 

1868. 

1869. 

1870. 

1871r 

1 

First 
10  Years, 

1862-'61. 

Second 
lOYeaw, 

186a-'71. 

Total 

Period, 

20  Years, 

186^*71. 

PLOT 

1 

iL  1 
41 

Dm.    1 

llM. 

Um. 

lbs. 

Ibe. 

lbs.    1 

lbs. 

lbs. 

Um. 

Ibfl. 

47  ■ 

41 

90 

21 

44 

31   ' 

48  1 

120 

48 

84 

1  0. 

1  o 

38  ; 

21 

53 

29 

89 

18 

33 

96 

52 

74 

2  0. 

1    ^ 

38  ' 

38   1 

64 

27 

70 

18 

35 

101 

46 

74 

3  0. 

41 

2.1 

55 

60 

25 

69 

26 

48 

104 

53 

78 

4  0. 

49 

38  , 

39  1 

67, 

25 

68 

23 

41 

105 

50 

78 

Meai 

f9 

58 

94 

115 

49 

139 

23 

105 

174 

107 

141 

1  1  A. 

CS 

84 

64 

76 

38 

113 

26 

189 

172 

94 

133 

2  A. 

83 

51 

106 

94 

34 

95 

24 

89 

173 

95 

134 

3  A. 

no 

60 

63 

71 

50 

21 

^7 

146 

165 

78 

122 

4  A. 

89 

63 

82 

89 

43 

92 

25 

132 

." 

94 

133 

Mean 

llO 

64 

148 

no 

46 

64 

33 

133 

216 

111 

164       1 

1  A^ 

90 

113 

111 

69 

46 

89 

24 

168 

220 

95 

158 

2  AJ 

76 

48 

103 

106 

59 

111 

36 

133 

214 

lis 

164 

3  Ai 

46 

76 

133 

U9 

.  *3 

78 

30 

90 

208 

87 

148 

4  Ai 

1 

71 

75 

124 

10! 

4S 

86 

31 

131 

215 

102 

159 

Mean 

1 

94 

55 

88 

85 

49 

121 

33 

94 

(  Bl 

74 

77) 

1  1  AJ 

1 

59 

86 

96 

66 

39 

60 

23 

153 

0)     ^^ 

y  85 

69 

72  nx 
87  ^^ 

1  2  Ai 

70 

50 

141 

79 

64 

136 

29 

130 

90 

3  AI 

93 

70 

80 

93 

46 

125 

26 

175 

84 

93 

89 

l4Ai 

ii 

77 

65 

101 

81 

50 

111 

28 

138 

81 

82 

82 

1  Meai 

78 

83 

104 

109 

43 

69 

25 

78 

175 

83 

129 

1  C. 

•1 

44 

89 

89 

64 

111 

24 

88 

193 

84 

138 

2  C. 

to 

66 

94 

91 

39 

91 

37 

141 

192 

91 

142 

3  C. 

'  Its 

69 

128 

7i 

42 

67 

28 

124 

208 

89 

149 

4  a 

1 

I     §6 

1 

66 

i     104 

90 

47 

85 

28 

108 

!     •  192 

87 

139 

Mea 

74 

98 

:          124 

119 

61 

150 

33 

99 

/,.(173 
^4 199 

.       H« 

WIY^ 

:  IN, 

«5 

84 

1  *^ 

88 

35 

98 

S3 

171 

1       104 

2  N. 

56 

69 

1       44 

56 

26 

61 

25 

58 

:o(77 

64 

69)« 

M. 

78 

35 

1       48 

56 

20 

75 

23 

41 

C)<84 

61 

72)o; 

5  0. 

«1 

94 

1       ^ 

74 

33 

63 

80 

144 

1        160 

87 

124 

5  A 

SI 

45 

72 

103 

27 

71 

26 

50 

1       117 

1        57 

87 

2r 

S4 

47 

>       51 

1 

83 

21 

57 

23 

41 

107 

{         64 

85 

117 

56 

148 

111 

48 

100 

26 

171 

156 

105 

130 

7 

■i  total  19  years.  (*)  ATerages  of  7  yean  (1855-'61),  last  10  years,  aad  total  17  years. 

yt  10  7«aia,  and  tsCal  19  years. 
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APPENDIX— Table  V. 
[N.B.  The  double  vertical  Unes  ibow  that  there  was  a  change  hi  the  description,  or  qnantity.of  Mi 


HARVESTS. 

PLOTS. 

1862. 

1858. 

1854. 

1856. 

1866. 

1867. 

1868. 

1869. 

1860. 

1861. 

186t. 

] 

1  0. 

2  O. 

3  0. 

4  0. 

1585 
1605 
1558 
1819 

IbB. 
1552 
1867 
1586 
2017 

lbs. 
1963 
2298 
2021 
2374 

Ib0. 
1773 
1973 
1918 
2067 

n». 

812 

886 

936 

1018 

1453 
1861 
1741 
2191 

lbs. 
1207 
1657 
1396 
1780 

775 
1179 

872 
1197 

Mm, 
753 
884 
847 
1013 

lbs. 

941 
1410 
1084 
1648 

Vtm. 

89? 
1253 
1094 
1428 

Means 

1642 

1755 

2164 

1933 

913 

1811 

1510 

1006 

874 

1271 

1168 

1  A. 

2  A. 

3  A. 

4  A. 

2088 
2212 
2091 
2368 

2285 
2352 
2259 
2309 

2763 
3437 
2897 
3428 

2443 
2639 
2504 
2659 

1432 
1467 
1577 
1599 

2133 
3161 
2302 
3216 

1771 
2879 
1946 
2897 

919 
2034 

977 
2017 

1501 
2371 
1540 
2375 

1745 
3073 
1799 
3059 

1821 
2791 
9049 
2725 

Means 

2190 

2301 

3131 

2561 

1519 

2703 

2374 

1487 

1947 

2419 

2346 

1  AA. 

2  AA. 

3  AA. 

4  AA. 

2486 
2483 
2431 
2532 

2394 
2435 
2358 
2590 

3313 
3643 
3075 
8539 

2640 
2707 
2586 
2582 

2061 
1687 
1489 
1886 

2725 
3696 
2708 
3677 

2198 
3131 
2311 
3155 

1287 
2140 
1235 
2092 

1395 
2338 
1672 
2501 

1986 
3178 
2038 
3169 

1874 
2908 
2234 
2824 

Means 

2483 

2444 

3393 

2629 

1781 

3202 

2699 

1676 

1977 

2593 

2460 

I 

1  AAS. 

2  A  AS. 

3  AAS. 

4  AAS. 

Means 

1 

1  ■ 

1  C. 

2  C. 

3  C. 
4C. 

2193 
2057 
1907 
2098 

2318 
2243 
2113 
2302 

3388 
3444 
3221 
3413 

2668 
2857 
2659 
2783 

1870 
1916 
1711 
1841 

3547 
3521 

3417  [ 
3536 

2980 
3174 
2887 
3162 

2245 
2284 
2001 
2135 

1773 
2051 
1943 
2238 

3209 
3227 
2944 
3111 

2389 
2619 
2118 
2634 

Means 

2064 

2244 

3366 

2742 

1834 

3505 

3051 

2166 

2001 

3123 

2440 

1  N. 

2  N. 

H. 
6  0. 
5  A. 

7 

}(1437)' 

(2084)1 
2034 

1627 
1451 

1844 

2044 
2071 

1493 
2306 

1521 
1555 

2136 

2740 
3113 

1748 
2959 

1998 
1904 

3127 

2727 
2696 

1780 
1759 
2596 

2074 
1982 

2765 

1675 
2225 

1016 
1009 
1700 

910 
923 

1656 

2634 
3226 1 

1379 
1764 
3061 

1899 
1738 

2915 

2144 
2480 

1476 
1441 
27.54 

1496 
1422 

3118 

1400 
1525 

1055 

955 

1857 

954 
831 

2362 

1646 
1703 

618 

593 

2188 

719 
718 

2319 

Sf215 
2845 

1563 
1598 
2808 

940 
1000 

3169 

2075 
2184 

1443 
1088 
2685 

1081 
1182 

2936 

3 

(>)  Averaget  of  4  yean,  4  jean,  and  8  years. 


(«)  Ayemgei  ©f  9  ysars  (1853-'61),  Jart  10 
(«)  Awmgm  of  9  jmtn  (1853< 


r2  Rep(yrt  of  Experiments  on  the  Growth  of  Barley^ 

ExpEBiMENTS  on  the  Growth  of  Baklet  year  after  year  on  the  same  Land,  with< 

APPENDIX— Table  VI.  Sti 
^.B.  The  doable  vertical  lines  show  that  there  was  a  change  in  the  description,  or  quantity,  of  Mani 


HARVESTS. 

PLOTS. 

1852. 

1858. 

1854. 

1855. 

use. 

1857.    1868. 

1 

iMa 

1860. 

1861. 

186SI. 

16C 

8: 

0. 
0. 

Cwta. 

151 

Cwt«. 
18 

174 
171 

20J 

Cwta. 
21} 
231 
20{ 
23) 

Cw-ts. 

17i 
18 

Cwto. 
8f 

CwU.  1     Cwta. 
121        l^'i 
15}         14} 
15           121 
171        161 

Cwts. 

Cwta. 
71 

8 

n 

Cwta. 
11 

13 

15| 

Cwta. 

9f 

12 

10 

13l 

Cw 
1: 
IJ 
1: 

li 

Itfeans 

171 

181 

221 

17| 

9 

151   1     131 

10} 

8J 

\i\ 

111 

V. 

A. 
A. 
A. 
A. 

22i 
26 
23| 
27J 

23} 
25J 
25 

261 

301 

241 
29 

m 

31 

174 
21} 
17f 
211 

17f        151 
26}        28} 
21}        172 
272   1     29) 

111 
242 
13 
271 

24 

16} 
26 

19f 
29| 
2U 
30} 

20} 

32 
S3 
81 

2 
8 

2( 
81 

Ikleans 

251 

251 

36i 

28 

191 

231  1     221 

191 

20t 

251 

26} 

2J 

AA. 
AA. 
AA. 
AA. 

36i 
28 
26 
28 

26 
28 
271 
31 

37i 
44| 
37J 
49 

321 
38 
34 

39i 

241 
31} 
261 
33 

2.?1  ' 
32i 
26     , 
36i, 

19 
32i 
22i 
35 

5J! 
53 

13} 
24} 
18i 
29 

22 

Slf 
24| 

21  : 

31 
24 
33 

2i 
8 
2 
8 

Cleans 

m 

28i 

42i 

361 

28} 

S9j   j     »7J 

211 

21J 

271 

27} 

8 

AAS. 
AAS. 
AAS. 
AAS. 

Cleans 

1 

i             1 

C. 
C. 

c. 
c. 

iii 

21 
2+ 

26J 
25 
25 
271 

48i 

11 

361 
36 
35 
37 

26 
311 
261 
301 

SI 

35 

262 
28 
25 
29 

17J 
20 
20 
22  > 

in 

3.^ 

3<4 

81 

26 

Cleans 

23i 

261 

.42f 

361 

28t 

32} 

32i 

27f 

80| 

SO 

26} 

N. 
N. 

M. 
0. 
A. 

a 

l2 

171 
141 

181 

231 
251 

151 
24 

22} 

SI 

221 
20) 

371 

27 
331 

151 

14| 

31 

la 

•J7J 

19i 
28} 

lot 

10 
22} 

91 
19} 

2-| 

161 

i3i 

SI 

12 
I'f 

81J 

18} 
211 

lOJ 

104 

261 

111 
10 

981 

16} 
18| 

'i 

6 
25| 

?l 

25} 

811 
9i 

31} 

34} 

8 

Q)  Averages  of  4  yenrs,  4  yeara,  and  8  yeurs. 


O  M-engtM  of  9  y«ai»  (I853-*61),  last  10  y^ 
(«)  ATWiges  of  9  jian  (I853-* 
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nd  vritbi  different  deBcriptions  of  Manubb.    Hoos  Field,  Rotliamstod. 
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1854 

i  fiooe 

.t,  1705 
^^   1346 
,  (1621 

1204 
1735 

1657 
1973 

1106 
1720 

1501 
1896, 

1 

1  AAS. 

2  AAS. 

3  AAS- 

4  AAS. 

1293 

1677 

1288 

1380  1  17T6 

1633 

1779 

1470 

1643 

1536 

MmoM 

I 

t4n» 

1404 
1567 
1549 

I75S 
1865 
1639 
1955 

1243 
1638 
1355 
1445 

1262 
1184 
1138 
1191 

1633 
2018 
1735 
3316 

1628 
1636 
1459 
1768 

1529 
1413 
1663 
1777 

1371 

1330 

1   1133 

1   1314 

14S9 
1623 

1480 
1706 

1380 
1477 

1307 
1510 

1  a 

2  C. 

3  C, 

■ 

148i 

1809 

1393 

1194  1  1901 

1623 

1596 

1263 

1576 

1419 

Meanfl 

1 

lOCtt 
ll« 

46 

191 
»11 

-  15 
lflS4 

1031 
1397 

169 

369 

1569 

69 
t)8«  ; 

900 
1043 

195 

145 

1035 

155  1 
1648 

550 

583 

-  39 

8 

1254 

18 
1679 

1215 
1369 

108 

529 

S0«2 

1897 

1165 
1477  , 

114 

34 

1633 

52 
1933 

1419 
1618 

243 

HI 

1572 

343 
ISU 

^  '\1057 

1079 

• 

5 

1193 

lu8t 
1273 

157 

194 

1557 

lit 
1967 

950^ 
U70J 

ur 

1283 
1318 

58 
1580 

IN. 

T  5  0. 
5^ 

7 

■1  19  ymn,  (')  Aveng«  of  7  yeurs  (1855-*81X  last  10  ynins  and  total  17  ymif. 

|«rs  aid  total  19  fears. 
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APPENDIX— Table  IX.  Increase  by  Manure  (over  the  II 

N.B.  The  doable  vertical  Imes  show  that  there  wai  a  change  in  the  description,  or  quantitj,  of  Man 


HARVESTS. 

PLOTS. 

1852. 

1858. 

1854. 

1855. 

1856. 

1 

1857.  1858.  1859. 

1 

1880. 

1861. 

1868.  18 

1 

0. 

\  0. 
\  0. 
\  0. 

lbs. 

-  38 

-  45 
297 

lbs. 

-  14 

5 

365 

lbs. 

118 

-150 

113 

lbs. 

-  17 

-  44 
16 

lbs. 

-  35 
11 
43 

Ibe.  1  n». 

126   386 

66    91 

301  ^  526 

Ibft. 

238 

-  52 

228 

Um. 

150 
112 
237 

Um. 

323 
118 
551 

Ibt. 

325 

92 

390 

n 

3 

1 
3 

Means 

71  1  119  1   27 

-  15 

6 

164  1  334   138 

166 

331 

869 

8 

A. 

5  A. 
{  A. 
\  A. 

672 
1023 

747 
1227 

735 

920 

890 

1045 

910 
2098 
1293 

2048 

706 
1291 
1076 
1476 

901 
1393 

983 
1368 

366  1 
1381 

781(1 
1501 

451 
1936 

721 
2011 

143 
1638 

368 
1908 

822 
1982 

972 
2137 

1033 
2171 
1246 
8246 

1162 
2502 
1486 
84S5 

10 
24 
15 
81 

Means 

917 

898  1  1587 

1137 

1161 

1007  !  1280  1  1014 

1478 

1674' 

1894 

17 

AA. 

\  AA. 
\  AA. 
\  AA. 

1112 
1287 
1055 
1290 

1000 
1250 
1117 
1614 

1753 
2494 
1758 
3005 

1603 
2321 
1803 
2473 

1726 
2532 
1911 
2682 

1016  I 
2068  1 
1291 
2438 

863 
2376 
1196 
2721 

478 
1828 

658 
2283 

667 
1872 
1187 
2402 

1296 
2376 
1538 
2601 

1250 
8412 
1646 
8582 

14 
88 
17 
85 

Means^ 

1186  i  1245  1  2253 

2050  1  2213  1  1703  1  1789  {  1311 

1532 

1953 

1973 

19 

I  AA8. 
S  AA8. 

\  AA«. 
\  AA8. 

1 

i 
1 

Means 

1       1       1 

1      1 

1  C. 
5  C. 

\  C. 
\  C. 

864 
764 
552 
806 

1075 
937 
900 

1154 

2368 
2462 
2145 
2230 

2053 
2048 
2018 
2211 

1896 
2517 
1948 
2402 

2096 
2126 
1841 
2086 

2161 
2506 
2166 
2636 

1873 
2083 
1723 
2163 

1156 
1462 
1412 
1702 

1956 
2231 
8281 
2898 

1787 
1927 
1545 
9115 

18 
19 
11 

Means 

747  1  1017   2301  {  2083 

2191 

2037 

2367 

1961 

1433 

8192 

1844 

IS 

I  N.   / 

5N.   t 

M. 

\  0. 
>  A. 

f^ 

7 

(-186){ 

(917)1 
917 

-  313 
184 

657 
905 

-160 
760 

-149 
616 

1253 
1805 

1 
-217 
1523 

-165 
1689 

1031 
1721 

-289 
-364 
1471 

-124 
1088 

1188 
2211 

176 

146 

1533 

44 
1196 

1186 
1971 1 

-460 

-129  , 

1481 

18 
1030 

971 
1361 

96 

121 

1916 

-  13 
2233 

958 
1238 

78 

28 

1778 

-  25 
8054 

1087 
1247 

-  28 

-  73 
2007 

20 
1994 

1878 
8153 

533 

798 

2398 

-  50 
8379 

1595 
1658 

495 

55 

8417 

175 
8715 

IS 

I 

84 

I 
12 

(0  Avtrages  of  4  years,  4  yean,  and  8  yean. 


(*)  Avengef  of  9  yean  (185d-.'61X  I«»t  10  3 
(«}  Avangca  of  9  yian(185a- 


j^'f^^^^^ty  Years  in  mjuxestim  on  the  same  Land.  17 

B!Dd  ^vnj^^ctTQcnt  dfiScriptioiuB  of  Makubx.    Hoob  Field,  Bothamsted. 

O  mud  6-1),  q£  Straw  (and  Chaff)  per  Acre— lbs. 

od  indieated,  \^^  p&nicul»r<  of  which  see  Appmdiz — Tahh  1.,  and  side-notes  thereto,  p.  168 


MAilVKSTS. 

1       ATI3Ua»  AOTTJ4L 

Ltfift. 

1866, 

1»S7. 

1868. 

* 

i8e». 

1870. 

1871. 

1 

Fttit 

Scctrod 
1M4-T1. 

PLOTS. 

1t>. 

73 
US 

I7t  1 

S95 

25 

311 

363 

26 

336 

-166 
-271 
-108 

am. 

—  9 

68 
275 

94 
150 
244 

16 
-  94 

215 

124 
11 

268 

150 

248 

137 

19 
258 

1  O, 
SO,   j 

3  0, 

4  0, 

130 

310 

175 

-188 

111 

163 

46 

1  .  134 

141 

138   1 

Meiina 

518 
1462 

S4a 
1583 

601 
3021 

746 
1943 

815 

2090 
1059 
1740 

135 

927 
432 

1097 

873 
2413 
1157 
2685 

602 
1204 

869 
12M 

1234 
1799 

1500 
2286 

674 
15S3 

908 
1697 

775 

1902 
1033 
1967 

724 
1742 

970 
1832 

1  A. 

2  A. 

3  A. 

4  A. 

1107 

132S 

1426 

648 

1762 

990 

1705 

1215 

1419 

1317  ; 

Means 

850 
16a7 

S57 
l«43 

870 
2030 

203B 

810 
2343 
2340 
2070 

394 

1209 

587 

1632 

1240 
2737 

1380 
3097 

1194 
1856 
1534 
1346 

1651 
3251 
1486 
2301 

1151 
2040 
1351 
2351 

1081 
2095 

1410 
2200 

1116   1 
2067 
1380 
2276 

1  AA. 

2  AA, 
n  A  A, 

4  AA. 

13^ 

1461 

1891 

956 

3114 

1458 

1932 

1723 

1697 

1710 

Meana 

1665 
1340 
1915 

1178 

2363 
1678 
3185 

963 
2190 
1510 
2055 

657 
1227 
1589 
1739 

1492 
2990 
2267 
3595 

IlOl 
H54 
1496 
1514 

lS8t 
2701 
2141 
2911 

n288 

(i\  2099 

^  ^   1608 

2309 

1308 
2093 
1873 
2440 

129S)  ' 
2096  L. 
1741  ^^ 
2S75J 

1  AAB, 

2  AA8. 

3  AAB< 

4  AA6. 

1621 

1826 

16S0 

1303 

2586 

1391 

2434 

1826 

1929 

1877    ; 

Means 

U58 
1513 
1515 
1526 

1581 
1621 

1070 

1745 
1756 
1380 
1600 

909  j 
958 
978 
1127 

1862 
2536 
2341 
2768 

1125 
1196 
1260 

1484 

1727 

1776 
3109 
2236 

1750 
1914 
1699 
1969 

1546 
1736 
1658 
1930 

1648 

1S25 
1678 
1950 

1  a 

2  0, 

3  0. 

4  0, 

1S06 

1693 

1620 

993 

2352 

1266 

1962 

1833 

1718 

1775 

MeauB 

itao 

J4«0 

«S7 
1S37 

49 

19D3 

1240 
1550 

70 
S005 

~  56 
3404 

1258 
1320 

238 

50 

14O0 

113 
1928 

884 
687 

13 

-278 

1069 

-  15 
1506 

1527  I 
1927 

140  1 
565 
2880 

-  10 
2045 

686 
1331 

184 
-316 
1589 

83  ' 
1413 

1926 
3176 

296 

126 

1974 

172 
3809 

1573 

-  76 
1447 

1347 
1569 

257 

104 
1991 

80 
2174 

124 IL,. 

1695r  J| 

157X*) 
1784 

2 
1811 

1  N. 

2  K 

5  0. 
5  A. 

mn,  aad  total  19  jttas 


(»)  Ayenges  of  7  yean  (1855-'61),  last  10  years,  and  tetal  17  years. 
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APPENDIX— Table  X.  Increase  by  Manure  (over  the  Mean  of  Plote 

N.B.  The  double  vertical  lines  show  that  there  was  a  change  in  the  description,  or  qnantity,  of  Man 


HARYESrS. 

piOTa 

lan.  U6&. 

IIM. 

XB56. 

1866.  1157. 

*  1      1      1 
IMI.  1  lt09.  1B80.  1I6L 

1 

iSeS,  181 

1 

0, 

lb*. 

-  m 

610 

316 

54 

845 

ll». 
435 

-no 

506 

lU 

-  50 
159 

lbs, 

-  10 

86 

200 

311 
131 

816 

691 
135 
951 

lift.    Us. 

552   S93 

-  45   22.? 

560   514 

llML 

793 

262 

1259 

613 
221 

813 

U 

7 
2 

S 

Means 

126 

406 

277 

47 

92  1  419 

593  I  356 

345  1  771 

562 

6 

A, 

\  A. 

I  A. 
:  A, 

1154 
1629 
1233 
1939 

1433 
1735 

1611 
1817 

1692 
3554 

2209 
3495 

1225 
2006 
1656 
3211 

1472 
1999 

1699 
2106 

823 
2S66 
1+07 
3041 

870 
3463 
1315 

3556 

197 
2807 

480 
3060 

1587 
3617 
1776 

3776 

1838 
4304 
2105 
4365 

3018 
4326 

2570 
4135 

20 
45 
28 
39 

Mmnfi 

1501 

1662 

2738  1  1775 

1819   2034 

2aoi  1  1636 

2689  1  3153 

3«75 

33 

AA, 
1  AA- 
!  AA, 

AA. 

1993 
2164 

1880 
SSI  6 

1857 
2148 

193S 
2667 

3035 
4156 

2852 
4563 

2319 
3104 

2165 
3131 

2926 
3358 
2539 

3707 

2065 
4083 
2323 
4439 

1709 
4155 
3155 
4524 

850 
3098 
1028 
3510 

1326 
3474 
2123 
4167 

2342 
4614 

263fs 
4830 

2159 
44556 
2915 
4441 

37 
43 
33 

45 

He&nt 

2063 

2153 

3664 

2755 

3133  ^  32S9 

3136   2122 

2773  1  3606 

3468 

3T 

AA8. 
!  AA@. 
1  AAS. 
:  AAS, 

Means 

1 

C. 
1  0. 

1451 

1^215 

853 

1S56 
1643 
1476 
1919 

3775 
3925 
3385 
3862 

2797 
2981 
2753 

3{J7U 

2905 
3572 
279« 
3382 

3967 
3971 
3532 
39i6 

3739  1 
4328 
3701 
4446 

S253 
3502 
2859 
3433 

2192 
2777 
2619 
3204 

4225 
4513 

4235 
4469 

3211 

3631 
2693 
3784 

34 
37 
36 

38 

Means 

1204 

1724 

36S7 

2900 

3164 

3367 

4066 

3263 

2698  1  4374 

3319 

36 

N. 
K. 

M. 

f  0. 

i  A. 

(-355)1 

(1345)1 
1345 

-468 
421 

11164 
11439 

-204 
1529 

-131 
1215 

2012 
2937 

2501 

-  212 
2835  1 

1834 
2493 

-483 
-539 
2143 

-  66 
1929 

2D0S 
3575 

331 

294 

2372 

106 
1991 

2094 

3521 1 

-757 

-  41 

SS66 

30 
2269 

1763 
24^9 

S20 

210 

3318 

S7 
3d99 

1493 
1898 

S6S 

11$ 

27T0 

-  59 
35^1 

1837 
2214 

-146 
-216 
3459 

% 

3577 

3153 
3553 

1156 

1456 
4266 

10 
4608 

2705 
2371 

973 

178 

40i7 

392 
4683 

34 
33 

9 

6 

m 

4 

43 

(»)  Averages  of  4  years,  4  years,  and  8  year*. 


O  ATemges  of  9  yean  (1853-'61X  last  t^  J 
(«)  Avcnvsiore  years  (1853^ 


Jot  Ttoenty  Years  in  fuccession  on  the  same  Land.  181 

lid  ^ih  different  descriptions  of  Manube.    Hoos  Field,  Bothamsted. 

f  total  produce  (Corn,  Straw,  and  Chaff)  per  Acre— lbs. 

L  indicated,  for  particulars  of  which  see  Appendix — Table  L,  and  side-notes  thereto,  p.  163.] 


HARVESTS. 


iMa 

1867.  1808. 

1809. 

1870. 

1871. 


AvEBAOB  AnnmjAL, 


First 
10  Yean, 

1852-'61. 


Second 
10  Yean» 
wea-'Ti. 


Total 
Period, 
20  Years, 
1862-'?  1. 


PLOTS. 


126 

IS2 


110 

385 
019 
616 
993 


lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

632 
187 
765 

683 

22 

450 

14 

-307 

30 

221 
316 
712 

279 
277 
496 

525 

385 

-  88 

416 

351 

lbs. 

313 

-   1 

621 


lbs. 

338 

59 

632 


lbs. 

439 
138 
607 


311 


343 


395 


1196 
3951 
1408 
3700 


1535 
3582 
1901 
3228 


411 
2159 

978 
2215 


188   2564   2562   1441 


686 
138 
778 
427 


1624 
4064 
1657 
4113 


1513 
3841 
3188 
3677 


1034 
2841 
1305 
3358 


1623 
4413 
2302 
46S4 


1340 
2807 
1801 
2682 


3256  2158  3123 


2164 
4733 
2460 
5177 


2331  , 
3439  ! 
2699 
4023 


1234 
2798 
1549 
2942 


1519 
3637 
2000 
3608 


2130 


2691 


2023 
3710 
2535 
3016 


2869 
3990 
2552 
3952 


2047 
3436 
2194 
3776 


1992 
3914 
2448 
4026 


492  I  2865   3065  2135  i  3634  I  2821  I  3341 


2863 


411 
130 
540 
567 


2353 

1808 

1441 

2672 

2263 

3670 

4323 

3714 

2428 

5065 

3246 

4573  . 

3140 

2717 

3314 

3847 

3119 

3840  ; 

4194 

3632 

3548 

5864 

3468 

4765  1 

2294 

.nj3804 

^  ^2954 

(4130 


912  3503  I  2968  |  2683  |  4362 


867 
917 
092 
075 


3333  I  2988  i  2171   3495 
3483  3384  i  2142  '  4554 


3238 
3925 


3495 


132 

587 

153 
MS 
148 


84 

r27 


2271 
2937 

432 

439 

3587 


13 
4590 


2635  i  2117 
3U45  I  2318 


3976 
4984 


3013  2187  4252 


2158 
2362 

423 

195 

2435 


268 
3576 


1434 
1270 

2742 
3296 

-  52 
-270 
2323 

248 
1094 
4962 

1 

14 

3185 

3942 

3024  I  4212 


3296 


2753 
2832 
2719 
3252 


2889 


1851 
2808 

298 
-282 
3212 


135 
3345 


3256 
3189 
3772 
4013 


3558 


3345 
3794 

539 

237 

3546 


515 

5020 


3021 
3244 
2832 
3283 


3095 


r«>Jl9^ 
^^268 


1928 
2681 


(•)  (84 

(*)  (71 

2657 


-  71 
2640 


3096 


2512 
3828 
3530 
4412 


3035 
3359 
3138 
3636 


3293 


2428 
S842 

414 

298 

3548 


191 
4141 


lbs. 

889 

99 

621 


370 


1376 
3217 
1774 
3275 


2411 


2020 
3675 
2321 
3901 


2980 


1  O. 

2  O. 

3  O. 

4  O. 

Mean» 

1  A. 

2  A. 

3  A. 

4  A. 

Meaod 

1  AA, 

2  AA, 

3  AA. 

4  AA. 

Means 


2403)  '  1  AA8. 
3816  LJi  2  AAS» 
3242(^^1  3  AASw 
427  ij      I  4  AAS. 


3571        3433 


3028 
3302 
2985 
3460 


3194 


;so 


2191 
2 


278)(») 

190)(*)' 

3102 


60 
3391 


Means 

1  C. 

2  C. 

3  C. 

4  C. 

Means 

1  N. 

2  N. 

M. 

5  O. 

5  A. 


lY 


\  ymn,  (')  Areiagea  of  7  years  (1855*'61),  last  10  years,  and  total  17  yeaiY. 

tig  and  total  19  years. 
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HARVESm 

PLora 

idss. 

1853.     1851 

1 

1855,  '  1856, 

1 

1887. 

1858. 

1159. 

«« 

1801. 

18^, 

1  a 

2  o. 

3  0, 

4  0. 

11*5 

8a 

5-7 

8-6 

4-5 
4'fi 
3-3 
4*6 

8^9 

41 

4*8 

19-3 
7*0 

15-9 
9-5 

6-9 
6-1 

3-6 

2h 

7-7 
6-6 
7*4 
i-4 

16*5 
15-6 
10-8 
15*4  1 

11-6 
10-6 

10-2 
7*9 

10*3 
6*8 
8-8 
3-6 

7-6 

10*0 

7*2 

8*9 

Heana 

9^Q 

10-6 

4*3 

6-3 

12*9 

4*8  ! 

7*0 

14*6 

10- 1 

7*1 

8*4 

1  A, 

2  A. 
S  A, 
4  A, 

11  "6 

13-a 

15  7 
130 

IPl 

IT- 5 
13*5 

7-9 
4-6 
7-3 
4-2 

6*0 
7-5 

7*6 
&'6 

18*1 

9*0 
12-9 

8-5 

fl-6 
3*9 
4*1 
2*2 

6-9 
4-1 
6*2 
4*2 

25*0 
15*6 

21*8 

14*3    ; 

11-1 
7'2 
8*1 
6*7 

10-8  1 
4*4 
6*4 

3'7  1 

17-3 
5*4 

15*1 
5*8 

Heani 

12-9 

13-7 

6-0 

6*7 

i2i 

3-7 

4-8 

19-3 

8*3 

6*3 

11*4 

1  AA. 

2  AA. 

3  AA, 

4  AA. 

13-7 
I4-S 
15-0 

10^8 

U-5 
ll'S 
HI 

13-2 

10-9 

9*9 

12-2 

8-3  ' 

8^4 
7-2 
8  9 
6-2 

17*7 
16'0 
24  2 

10-3 

5*2 
3*7 
4*2 
5*2 

4*2 
4-5 
5^4 
4*7 

21*0 
17-6 

16*8 

8-5 
6*3 
7*9 
6-0 

9-S 
6*4 
7*2 
6*0 

ia*8 

4*8 

19*8 
7*3 

Ueans 

13  v5 

ll'S      10*3  1 

7-7 

171   i     4-6 

4-7 

20"4 

6*9 

7-3 

lS-6 

1  AA8. 

2  AAS. 

3  AAA. 

4  AAS, 

i 

UmoM 

1  C* 

2  a 
4  c. 

8-4 

11  I 
7-4 

13*0 
»0*f 
IG*3 
13'7 

5-S 
7-4 
8*3 
7-1 

8^9 
7-3 
7*4 

8*7 

10-2 
9-2 

12*4 
12*5 

4-0 

6-1 
4-8 
6-0 

3-6  1 
4*9 
3*8 
4*1 

11-1 

81 

13-4 

19-6 

7*3 
8-3 
6*3 
7*3 

6*0 
4-9 
7*4 

7-0 

6-9 
5*1 
9  9 
7*1 

Means 

8^9 

15*8 

71 

fl-l 

ll-l 

4-7 

4*1 

13-1 

7*3 

6*1 

7-2 

1  N. 

2  N, 

M. 
5  0, 
S  A, 

ii 

(9-3)1 

7-9 

8-8 

5-S 

160 

12*3 

4-8 
10 '0  1 

15-1 
IV& 

14-4 

4*1 
lO'l 

6*1 

7'8 
6*7 

2*8 

4*9 
9-1 

2*1 
2  9 
Bl 

5*9 
3*8 

4*1 

17*1 
9'5 

10-2 

10-6 

9-8 

20*1 
16*7 

9-3 

3*9 

4-9) 

7-0 
6*1 
2*3 

3-9 
6*4 

4-8 

6*9 

4*6 

6^0 
5-2 

6^9 

6'0 
6M 

4*0 

17-2 
18-2 

8*8 

130 

9*9 

14*5 
18*0 

ia-4 

10*5 
11-7 

13*8 
13-9 

9*7 

13'9 
16*2 

6*8 

11-3 
8*8 

6-2 
4*8 
7*2 

8-4 
7*1 

6 '4 

13-4 
ll-O 

16-9 

21*5 

8-7 

7*8 
19^6 

7-8 

(*)  Average*  of  4  years,  4  yean,  and  8  years. 
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3-7 

re 
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3  a 
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1*3 
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6-1 
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S-0 
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13-1 
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1-6 
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a-4 
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4-8 
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SO 
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3*8 
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3-0 
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1  '•■ 
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'       5'6 
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6*1 

3-7 
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e*5X'> 

5-5 
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3-0 
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5  0. 

5  A. 

7 
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APPENDIX— Table  XII. 
[N.B.  The  double  vertical  lines  show  that  there  was  a  change  in  the  description,  or  quantity,  of  U 
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(     187    ) 

V. — Report  on  the  Trade  in  Animals,  and  its  influence  on  the 
spread  of  Foot-an^-MotUh  and  other  Contagious  or  Infectious 
Diseases  which  affect  the  Live  Stock  of  the  Farm,  By  H.  M. 
Jenkins,  F.G.S.,  Secretary  of  the  Royal  Agricultural  Society. 

Nine  years  ago  two  Bills*  having  reference  to  the  trade  in 
aniaials  were  referred  to  a  Select  Committee  of  the  House  of 
Commons.  The  evidence  taken  was  very  exhaustive,  and  repre- 
sented the  opinions  then  held  by  the  various  interests  involved 
in  the  cattle  and  meat  trades.  The  witnesses  differed  in  opinion 
on  many  points,  but  they  were  generally  agreed  on  this  one, — that 
it  was  not  advisable  to  include  iFoot-and-Mouth  in  the  schedule  of 
Contagious  or  Infectious  Diseases  that  should  come  under 
the  operation  of  the  proposed  Acts.  Considering  the  state 
of  opinion  amongst  all  sections  of  agriculturists  at  the  pre- 
sent time,  it  seems  almost  incredible  that,  only  nine  years 
ago,  it  was  considered  that  foot-and-mouth  disease  was  one 
to  which  all  stock  are  liable,  and  that  the  sooner  they  have  it 
and  get  over  it,  the  better  for  them.  There  can,  however,  be  no 
doubt  that  public  opinion  was  then  so  strongly  against  legislative 
interference  with  foot-and-mouth  disease,  that  the  impetus  in 
that  direction — the  vis  a  tergo,  if  it  may  be  so  termed — was 
so  powerful  that  it  continued  long  enough  and  strong  enough 
to  cause  foot-and-mouth  disease  to  be  excluded  from  the  chief 
provisions  of  the  Contagious  Diseases  (Animals)  Act,  1869, 
which,  therefore,  are  applicable  only  to  cattle-plague,  pleuro- 
pneumonia, sheep-pox,  and  glanders. 

This  Act  is  dated  August  9th,  1869,  and  it  had  scarcely  been 
passed  when  foot-and-mouth  disease  acquired  the  remarkable 
development  which  has  ever  since  continued,  with  fluctuations 
due  to  the  season.  The  commencement  of  the  outbreak 
with  which  we  have  to  deal  is  thus  described  in  the  Annual 
Report  of  the  Governors  of  the  Royal  Veterinary  College  for 
1869t : — "  During  the  first  part  of  the  year  little  was  heard  of 
this  disease,  beyond  the  existence  of  it  in  its  ordinary  form  in 
a  few  places  in  England  and  Scotland.  At  the  beginning  of  the 
summer,  however,  a  somewhat  sudden  augmentation  of  the 
disease  occurred;  and  as  this  circumstance  "was  coincident  with 
the  malady  assuming  an  epizootic  form  on  the  Continent,  it  was 
believed  by  many  persons  that  its  increase  here  depended  on 
the  importation  of  diseased  animals  from  abroad.  An  official 
inquiry,  however,  did  not  confirm  this  opinion.     The  experience 

•  Tbe  Cattle  Diseases  Prevention  Bill,  and  The  Cattle,  &c..  Importation 
Bill. 

+  *  Jotunal  of  the  Royal  Agricultural  Society/  2nd  sories,  vol.  vi.  Part  II.„ 
p.  433. 
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of  the  last  thirty  years  has  shown  that  periodical  outbreaks  of 
the  disease  in  its  epizootic  form  have  occasionally  occurred.  At 
no  time  was  the  disease  more  rife  than  in  1839-40,  or  nearly 
three  years  previously  to  foreign  cattle  being  allowed  to  be  im- 
ported. In  that  outbreak,  cattle,  sheep,  and  pigs,  and  also  the 
gallinaceous  tribe  of  fowls,  suffered  equally  from  the  disease  as 
during  its  recent  occurrence/' 

In  the  Report  ^of  the  Governors  for  1870  it  is  stated  *  that 
"  the  year  1870  has  witnessed  one  of  the  most  remarkable  out- 
breaks of  the  mouth-and-foot  disease  on  record  ;  and,  at  the 
time  we  write,  the  disease,  although  much  diminished  in  many 
parts  of  Great  Britain  and  Ireland,  is  far  from  being  extermi- 
nated by  the  sanitary  regulations  of  '  The  Contagious  Diseases 
(Animals)  Act,  1869.' "t 

Unfortunately  there  are  no  published  statistics  which  show 
definitely  the  magnitude  of  this  outbreak  of  foot-and-mouth 
disease  ;  but  it  is  stated  in  the  Report  of  the  Veterinary  Depart- 
ment of  the  Privy  Council  for  1871,  that  since  the  passing  of 
*The  Contagious  Diseases  (Animals)  Act,  1869,'  up  to  the  end 
of  1871,  the  department  had  "received  information  of  92,162 
outbreaks  of  foot-and-mouth  disease,  in  which  1,344,625  animals 
were  attacked.  Of  these  only  1*136  per  cent,  died,  '327  per 
cent,  were  killed,  and  98*537  per  cent,  recovered."  The  Report 
does  not  state  whether  reliable  returns  had  been  received  from 
all  counties  during  the  whole  of  the  period  indicated;  but 
assuming  this  to  be  the  case,  I  shall  be  able  to  indicate  (though 
necessarily  by  means  of  particular  instances,  which  are  therefore 
not  logically  conclusive)  the  cumulative  force  of  the  disease  by 
its  subsequent  further  extension,  and  its  greater  virulence  at  least 
in  some  districts.  Table  I.,  annexed,  shows  the  progress  of  the 
disease  in  Great  Britain  during  1871.  Deducting  the  50,577 
animals  attacked,  but  not  reported  as  killed,  died,  or  recovered 
at  the  end  of  the  year  (equal  to  rather  more  than  the  returns  of 
animals  affected  during  tne  previous  fortnight),  and  adding  a 
fortnight's  returns  at  the  rate  prevailing  at  the  commencement 
of  the  year  (that  is  to  say,  between  12,000  and  13,0.00),  the 
percentage  of  deaths  and  slaughtered  animals  to  the  number 
attacked  is  1*21,  or  somewhat  less  than  that  stated  in  the  Report 
of  the  department,  already  quoted. 

More  recent  returns  from  Cheshire  and  the  West  Riding  of 
Yorkshire  (Tables  II.  and  III.)  show  that  although  the  number 
of  animals  attacked  decreased  at  the  end  of  1871  and  beginning 

*  Op,  citj  Second  Series,  vol.  vii.  part  II.,  p.  450. 

t  llie  same  Report  contains  the  following  sentence: — "The  regulations  of 
'  The  Contagious  Diseases  (Animals)  Act '  are  operating  very  beneficially  in 
keeping  in  check  the  spread  of  pleuro-pneumonia." 
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I  conBecutive  ^ear;  and  the  Return  further  proves  the  nndeviating  increase  and 
practical  Agriculturalists,  and  Veterinary  Science. 

THOMAS  JOHNBS  SMITH,  Chief  Irgpedon 
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of  1872,  as  indicated  in  the  returns  for  the  whole  kingdom  during 
the  former  period  (Table  I.),  yet  that  during  last  autumn  they 
reached  even  a  still  higher^  figure  than  in  any  previous  year  since 
the  passing  of  *'The  Contagious  Diseases  (Animals)  Act,  1869/ 

Table  III. — Retdbn  showing  the  Progress  of  Poot-and-Mouth  Disease 
in  the  West  Hiding  of  Yorkshire  for  1872.* 
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The  periods  of  maximum  and  minimum  increase  in  Cheshire, 
to  which  the  Chief  Constable  draws  attention,  coincide  very  nearly 
with  what  is  shown  in  Table  I.  as  having  occurred,  in  1871,  all 
over  the  kingdom.  Foot-and-mouth  disease  is  no  doubt  im- 
ported with  live  stock,  whether  from  abroad,  from  Ireland,  or 
from  farms  at  a  distance.  Animals  kept  at  home  and  isolated, 
though  they  may  themselves  be  affected,  do  not  generally  com- 
municate disease ;  but  if  they  are  turned  out  to  grass  they  infect 
those  with  which  they  come  in  contact,  or  which  graze  after  them. 

*  The  last  return  for  the  West  Biding  shows  that  451  animals  were  all  diseased 
on  the  8th  of  February :  406  attacked  during  the  week,  and  339  recovered ; 
leaving  518  diseased  on  February  15,  1873. 

o  2 
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This  fact  accounts  for  a  certain  small  increase  in  tbe  returns  at 
the  beginning  or  middle  of  summer ;  but  the  great  increase  occurs 
in  August,  September,  and  October,  when  there  is  the  greatest 
movement  of  stock  all  over  the  country,  and  fvhen  the  Irish 
stores  come  over  to  be  fattened  by  the  English  farmer.  Some  of 
the  beasts  being  diseased,  they  infect  others ;  and  the  returns 
increase  until,  fold-yards  and  feeding- by  res  being  full,  the  oppor- 
tunity of  further  contagion  is  removed.  From  this  time  the 
number  of  fresh  attacks  begins  to  decrease,  and  the  favourable 
change  is  accelerated  by  the  cohtinued  movement  of  stock  from, 
the  farm  direct  to  the  slaughter-house,  until  the  cycle  is  com- 
pleted and  the  autumn  purchases  lead  to  its  re-commencement. 

This  seems  to  me  the  most  easy  and  rational  explanation  of  the 
figures  contained  in  Tables  I.,  II.,  and  III.  No  doubt,  dairying 
and  summer-grazing  may  require  some  modification  of  such  expla- 
nations in  reference  ta  particular  localities ;  but  I  believe  that 
most  of  the  cattle  bought  for  those  purposes  come  from  no  long 
distance,  and  that  therefore,  as  vehicles  of  disease,  they  do  not 
influence  the  returns  to  any  great  extent.  This  opinion  appears  to 
be  strengthened  by  the  following  comparative  statement  (Table 
IV.),  which  has  been  kindly  furnished  by  Captain  McNeill,  the 
Chief  Constable  of  the  West  Riding  of  Yorkshire,  and  in  which 
the  periods  of  maximum  and  minimum  development  of  foot- 
and-mouth  disease  in  Cheshire  and  the  West  Riding  (the  one  a 
dairying  and  the  other  a  grazing  district*)  during  the  last  three 
years  are  shown  to  practically  coincide,  especially  as  regards 
the  periods  of  maximum  development. 

Table  IV. — Return  showinj^  the  Periods  of  Maximum  and  Minimum  De- 
velopment of  FooT-AND-MouTH  DiSEABE  in  CHESHIRE  and  the  West 
EiDiNG  OF  Yorkshire. 


West  Biding. 

July  2,  1870  ..      ..  691 

Sept.  3     ,,  ....  2,117 

July  1,1871  ..      ..  117 

Oct.    7     ,,  ....  6,275 

April  6,  1872  ..      ..  1,103 

Sept.  7     ,,  ..      ..  17,160 


CJicshire, 

April  2,  1870  ..      ..  391 

Sept.  3     ,,  ....  9,559 

June  3,1871  ....  31 

Oct.    7     ,,  ....  12,458 

May  4,1872  ....  60 

Sept.  7     ,,  ..      ..  17,252 

♦  On  this  subject  Mr.  J.  Dent  Dent,  M.P.,  has  favoured  me  with  the  following 
statement  with  regard  to  the  West  Hiding  of  Yorkshire : — 

"  Of  late  years  the  grazing  lands  of  the  West  Kidiug  have  been  almost  entirely 
stocked  by  Irish  cattle,  generally  purchased  in  the  autumn,  wintered  in  the  farm- 
yards, and  sold  fat  from  grass ;  and,  until  last  year,  most  of  the  farmers  were 
anxious  that  their  lean  stores  should  get  over  the  foot-and-mouth  disease  tiie  first 
autimMi  before  they  began  to  improv§.  The  disease  has  been  more  fatal  lately, 
and  has,  it  is  said,  attacked  animals  a  second  time.  A  certain  number  of  Irish 
beasts  are  bought  in  the  spring ;  for  instance,  York  fortnightly  fair  on  February 
13th  was  so  crowded  with  them,  that  there  was  a  fall  of  if.  a  head  in  their  price. 
These  purchases  go  on  until  June,  and  the  Table  for  tha  West  Biding  shows  an 
increase  of  disease  about  tliat  time.'* 
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These  county  returns  show  a  remarkable  numerical  increase 
in  the  actual  number  of  animals  attacked  in  1872  over  those 
attacked  in  1871  ;  but  the  proportion  of  deaths  and  slaughtered 
animals  to  those  attacked  does  not  vary  much  from  IJ  per  cent. 
These  returns  are  given  on  the  authority  of  the  chief  constables  in 
each  case,  and  therefore  possess  an  official  value ;  and  they  show- 
undeniably  the  increased  extension  of  the  disease  to  which  I  have 
alluded .  Another  return,  of  unofficial  origin,  is  equally  interesting 
as  indicating  the  increased  virulence  of  the  disease  in  a  particular 
district.  This  statement  has  been  published  by  Mr.  Duckham, 
editor  of  the  'Hereford  Herd  Book,'  and  is  the  result  of  an 
eflFort  made  by  the  Hereford  Chamber  of  Agriculture  to  ascertain 
the  amount  of  the  loss  sustained  by  the  county  in  1872  by  foot- 
and-mouth  disease.  The  Chamber  distributed  3500  circulars 
amongst  the  stock-owners  of  the  county,  and,  at  the  date  of  Mr. 
Duckham's  publication,  replies  had  been  received  from  two- 
thirds  of  them,  showing  that  during  last  year  as  many  as  27,061 
•cattle,  or  40  per  cent,  of  the  total  number  in  the  county,  had 
•been  attacked,  and  that  1473  of  these,  or  nearly  5J  per  cent, 
had  died.  The  number  of  sheep  and  lambs  attacked  had  been 
79,399,  and  of  pigs  5576,  or  a  proportion  of  26  per  cent. ;  and 
the  deaths  in  these  classes  had  been  1127  and  1219  respec- 
tively. The  ascertained  number  of  animals  attacked  in  this 
-county  last  year  was,  therefore,  112,036,  and  the  total  number 
of  deaths  3819,  or  a  proportion  of  3  4  per  cent. 

It  seems  unnecessary  to  pursue  further  the  question  of  the  in- 
creased virulence  of  the  disease  during  the  year  1872,  as  a  pro- 
longed discussion  might  lead  to  the  erroneous  inference  that  the 
damage  done  by  the  foot-and-mouth  disease  ends  with  the  proved 
number  of  deaths  that  result  from  its  attacks.  On  the  contrary,  as 
the  deaths  occur  chiefly  amongst  young  stock,  too  weak  to  resiart 
the  eflFect  of  the  onslaught  on  the  vital  powers,  they  do  not  in 
any  way  represent  the  loss  of  condition  in  feeding  stock  that  ulti- 
mately recover,  not  unfrequently  including  the  loss  of  a  season's 
keep,  or  the  loss  of  progeny  in  the  case  of  breeding  animals.  The 
loss  from  cows  casting  their  calves,  and  by  the  death  of  calves  of 
cows  which  have  been  attacked,  is  one  of  the  most  serious  features 
of  the  disease  as  affecting  our  supply  of  store  stock,  as  it  dis- 
-courages  farmers  from  keeping  breeding  stock.  Indeed,  the  actual 
loss  to  the  country  in  meat  cannot  be  estimated  without  returns 
showing  the  age  and  sex  of  the  animals  attacked,  and,  in  the  case 
<}(  cows,  whether  they  are  in  calf,  and  cast  their  calves,  or  not. 

Those  who  are  not  acquainted  with  the  extent  of  the  losses 
recently  brought  upon  stock-owners  by  foot-and-mouth  disease 
will  probably  consider  that  they  have  been  already  overstated ; 
but  1  feel  that  the  catalogue  of  evils  would  be  very  imperfect 
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if  it  did  not  include  one  that  has  probably  been  the  most  instru- 
mental in  producing  a  change  of  opinion  on  the  subject.  I  refer 
to  the  increased  liability  of  stock  to  recurrent  attacks.  This 
fact  is  quite  patent  to  those  who  go  about  the  country  and  ascer- 
tain the  experience  of  the  agricultural  community.  Veterinary 
surgeons  are  doubtless  right  when  they  state  that  this  recurrence 
was  well  known  in  1839  and  1840 ;  but  the  difference  is  this, 
that  whereas  in  those  days  an  animal  which  had  had  the  disease 
two  or  three  times  might  have  been  considered  worthy  of  a  place 
in  the  British  Museum  or  the  Royal  Veterinary  College,  now 
such  instances  are  probably  well  known  to  the  majority  of  EngUsl: 
farmers. 

The  preceding  facts,  relating  to  the  recent  and  prolonged 
outbreak  of  foot-and-mouth  disease,  necessarily  engaged  the 
special  attention  of  the  Council  of  the  Royal  Agricultural 
Society,  and  induced  them  to  communicate  with  the  Privy 
Council,  on  several  occasions.  The  members  of  the  Society 
were  informed  of  these  steps  by  paragraphs  in  the  Reports  of 
the  Council  to  the  General  Meetings  held  in  the  December 
of  the  last  three  years;  and  also  by  the  publication  in  the 
*  Journal'*  of  a  correspondence  with  the  Secretary  of  the  Vete- 
rinary Department  of  the  Privy  Council,  including  a  statement 
of  the  principal  provisions  with  respect  to  foreign  animals  con- 
tained in  *The  Contagious  Diseases  (Animals)  Act,  1869,'  and 
Orders  issued  thereunder. 

Continued  observation  of  the  circumstances  attending  the 
spread  of  the  disease,  coupled  with  a  consideration  of  the  above- 
mentioned  regulations  relating  to  foreign  animals,  induced  many 
agriculturists  to  modify  the  opinion  referred  to  by  the  Governors 
of  the  Royal  Veterinary  College  in  1869,  with  reference  to  the 
influence  of  foreign  importations  on  the  recent  extension  of  the 
epizootic.  This  change  of  opinion  received  an  important  confir- 
mation in  a  letter  from  Mr.  J.  Dent  Dent,  M.P.,  published  in  the 
first  part  of  the  *  Journal '  for  last  year.f  The  inference  drawn  by 
Mr.  Dent  from  the  Records  of  Contagious  Cattle  Diseases  in 
Yorkshire  during  the  years  1870-71,  was  that  "the  East  Riding, 
which  is  the  most  purely  agricultural  part  of  the  county,  has 
suffered  the  least,  although  the  port  of  Hull,  to  which  many 
German  cattle  are  sent,  is  situated  within  it.  This  fact  appears 
to  negative  the  idea  that  the  spread  of  these  diseases,  or  their 
virulence,  is  proportionate  to  the  introduction  of  foreign  animals. 
The  West  Riding  has  suflFered  the  most;  this  may  be  attri- 
butable partly  to  the  fact  that  there  was  a  great  amount  of  foot- 
and-mouth  disease  existing  in  this  Riding  when  the  Act  was 

♦  Second  Beries,  vol.  vii.  Part  H.,  No.  XIV.  pp.  457-465, 1871. 
t  Second  Beries,  vol.  viii.  Part  I.,  No.  XV.,  pp.  179-185. 
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first   put  into  operation,  and  still  more  that  the  West  Riding 
(airs  are  the  p^eat  fairs  for  Irish  cattle  "  (p.  180). 

Additional  information,  and  more  particularly  numerous  com- 
plaints respecting  the  influence  of  stock  bought  in  Bristol  market 
in  disseminating  the  disease,  still  further  strengthened  the  opinion 
that  the  importation  of  cattle  from  Ireland  is  a  much  more  active 
means  of  spreading  foot-and-mouth  disease  than  the  importations 
from  foreign  countries.  The  Council  of  the  Society  therefore 
deemed  it  their  duty  to  make  a  strong  representation  on  the 
subject  to  the  Vice-President  of  the  Privy  Council,  and  accord- 
ingly passed  the  following  resolutions,  which  were  laid  before  . 
Mr.  Forster  by  a  deputation  last  July  : — 

1.  That  the  foot-and-mouth  disease,  in  an  unusually  virulent  foiTu,  is  at 
the  present  time  extensively  prevalent  and  rapidly  increasinsx. 

2.  That  in  the  case  of  both  cattle  and  sheep  it  causes  great  loss  of  condition 
and  a  certain  percentage  of  deaths,  especially  amongst  the  young  stock. 

3.  That  the  supplies  of  meat  available  for  market  are  in  consequence 
materially  diminished  and  the  price  proportionately  enhanced. 

4.  That  both  at  the  shipping  and  landing  ports  in  the  Irish  Channel  the 
precautions  requisite  to  prevent  the  transit  of  diseased  animals  between  the 
two  countries  are  grossly  neglected,  and  in  many  of  the  great  towns  in 
the  interior  of  the  country  a  great  want  of  vigilance  is  also  observable. 

5.  That  under  these  circumstances  the  Koyal  Agricultural  Society  feel  it 
their  duty  to  represent  strongly  to  the  Government  the  serious  mischief 
hereby  arising,  and  to  urge  them  to  call  upon  the  magistrates  and  municipal 
authorities  in  their  respective  districts  to  adopt  such  restrictive  measures  as 
shall  seem  to  them  best  calculated  to  abate  the  evil^  and  also  to  insist  on  the 
regulations  recommended  by  the  Insj^ctors  of  the  Veterinary  Department 
being  promptly  and  efficiently  carried  into  eflfect 

(Signed)  W.  W.  Wykn,  President. 

Subsequently  the  same  resolutions  were  submitted  to  Earl 
Spencer  and  the  Marquis  of  Hartington  (as  Lord  Lieutenant  and 
Chief  Secretary  for  Ireland). 

The  substantial  result  arrived  at  was  that  the  Vice-President  of 
the  Privy  Council  invited  the  Council  of  the  Society  to  state  speci- 
fically, in  writing,  what  regulations  they  would  recommend.  The 
deputation  accepted  the  invitation  on  behalf  of  the  Council,  but 
stated  that  before  making  their  suggestions,  they  would  institute 
an  inquiry  into  the  subject,  so  as  to  enable  them  to  base  their  re- 
commendations on  facts  collected  with  that  object  in  view.  The 
Council  having  entrusted  me  with  this  investigation,  I  devoted 
about  two  months  of  the  past  autumn  to  as  thorough  an  inquiry 
into  the  cattle-trade  generally  as  time  would  permit.  With  this 
view  I  attended  several  markets  and  fairs  (including  Ballinasloe) 
in  Ireland,  England,  and  Holland,  and  at  Hamburg ;  inspected  the 
arrangements  for  receiving  and  shipping  cattle  at  the  ports  of 
Dnbliii,  Drogheda,  Waterford,  Cork,  Hamburg,  Rotterdam,  and 
Harlingen  ;  and  those  for  landing  and  receiving  them  at  the  ports 
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of  Liverpool,  Holyhead,  New  Mil  ford,  Cardiff,  Bristol,  London, 
Harwich,  and  Hull.  Independently  of  other  journeys,  I  made 
eleven  in  cattle-boats,  namely,  seven  traverses  of  the  Irish  Sea  and 
four  of  the  German  Ocean,  and  thus  had  opportunities  of  observing 
the  actual  state  of  cattle  at  sea,  whether  from  Ireland  or  from 
foreign  countries,  and  also  in  different  states  of  the  weather. 

The  results  of  this  investigation  are  contained  in  the  following 
pages,  and  they  are  followed  by  the  suggestions  arising  there- 
from, which  the  Council  of  the  Society  have  Tidopted  and  com- 
municated to  the  Vice-President  of  the  Privy  Council. 

I. — The  Legislative  Enactments,  the  Orders  in  Council, 
AND  THE  Local  Authorities. 

Great  Britain, — It  is  not  my  purpose  to  describe  in  detail  how 
the  provisions  of  the  Contagious  Diseases  (Animals)  Act,  1869, 
are  carried  out  in  every  county  of  Great  Britain,  or  even  of 
England.  Such  a  description  with  reference  to  foot-and-mouth 
disease — the  special  subject  of  this  report — would  be  both  tedious 
and  useless,  as  it  is  not  included  in  the  Act,  except  generically 
amongst  those  "  miscellaneous  "  diseases  which  are  known  to  be 
either  contagious  or  infectious  (sect.  57).*     The  Privy  Council, 

*  This  section  is,  in  extenso,  as  follows  : — 

/*  57.  If  any  person  exposes  in  a  market  or  fair  or  other  public  place  where 
horses  or  animals  are  commonly  exposed  for  sale,  or  exposes  for  sale  in  any  sale- 
yard,  whether  public  or  private,  or  places  in  a  lair  or  other  place  adjacent  to  or 
connected  with  a  market  or  fair,  or  where  horses  or  animals  are  commonly  placed 
before  exposure  for  sale,  or  sends  or  causes  to  be  carried  on  a  railway,  or  on  a 
canal,  river,  or  other  inland  navigation,  or  on  a  coasting  vessel,  or  carries,  leads, 
or  drives,  or  causes  to  be  carried,  led,  or  driven  on  a  highway  or  thoroughfare, 
any  horse  or  animal  affected  with  a  contau:ious  or  infectious  disease,  he  shall  be 
deemed  guilty  of  an  offence  against  this  Act,  unless  he  shows  to  the  satisfaction 
of  the  justices  before  whom  he  is  charged  that  he  did  not  know  of  the  same 
being  so  affected,  and  that  he  could  not  with  reasonable  diligence  have  obtained 
such  knowledge. 

"  Where  any  horse  or  animal  so  affected  is  exposed  or  otherwise  dealt  with  in 
contravention  of  this  section,  an  inspector  of  the  local  authority,  or  any  officer  of 
the  local  authority  authorised  to  act  in  execution  of  this  Act,  may  seize  the 
same,  and  cause  it,  if  affected  with  glanders,  cattle-plague,  or  sheep-pox,  to  be 
slaughtered,  and  if  afl^cted  with  any  other  contagious  or  infectious  disease,  to 
be  removed  to  some  conveniept  and  isolated  place,  and  to  be  there  kept  for  such 
time  as  the  local  authority  think  expedient ;  and  the  local  authority  may  recover 
the  expenses  of  the  execution  by  them  of  this  section  from  the  owner  of  the  horse 
or  animal,  or  from  the  consignor  or  consignee  thereof,  who  may  recover  the  same 
from  the  owner. 

**  In  case  of  a  conviction  for  an  offence  under  this  section  no  compensation  shall 
be  payable  in  respect  of  any  animal  slaughtered  under  this  section. 

"  Notwithstanding  anything  in  this  section,  the  Privy  Council  may  from  time 
to  time,  by  order,  make  such  further  or  other  provision  as  they  think  expedient 
respecting  animals  becoming  affected  with  foot-andmonth  disease  or  any  other 
contagious  or  infectious  disease  not  being  cattle-plague,  pleuro-pneumonia,  sheep- 
pox,  or  glanders,  while  exposed  or  placed  or  being  carried,  led,  or  driven  as  afore- 
said. an<i  any  such  order  shall  be  deemed  part  of  this  section." 
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hoiwrever,  are  authorised  to  make  "  from  time  to  time,  by  order, 
sucli  further  or  other  provision  as  they  think  expedient  respecting 
animals  becoming  affected  with  foot-and-mouth  disease,"  &c. 
This  power  has  been  used  to  enact  as  follows  (Animals  Order, 
elated  December  20,  1871,  came  into  operation  beginning  of 
the  year  1872)  ;— 

*•  §  28.  A  local  authority  may,  from  time  to  time,  with  the  view  of  prevent- 
ing the  spreading  of  foot-and-mouth  disease,  make  regulations  for  the  foUov^ang 
purposes,  or  any  of  them : — 

"  For  prohibiting  or  regulating  the  movement  out  of  any  field,  stable, 
cowshed,  or  other  premises  in  which  foot-and-mouth  disease  has 
been  found  to  exist,  of  any  animal  that  has  been  in  the  same  field, 
stable,  cowshed,  or  other  premises  with  or  in  contact  with  any 
animal  afifected  with  foot-and-mouth  disease." 

The  responsibility  of  taking  measures  to  prevent  the  spread  of 
foot-and-mouth  disease  therefore  rests  with  the  local  authorities  ; 
that  is  to  say,  they  may  take  such  measures  if  they  choose  to  do 
so ;  but  if  they  do  not  consider  it  expedient,  or  worth  the  trouble 
and  expense  of  doing  so,  the  Privy  Council  has  no  power  to 
compel  them. 

There  are  two  classes  of  local  authorities,  who  may  be  termed, 
respectively,  the  "  urban  "  and  the  "  rural "  authorities  ;  and  most 
of  the  variations  of  practice  which  may  be  discovered  amongst 
local  authorities  in  England  appear  capable  of  arrangement  into 
two  classes,  which  vary  according  to  the  urban  or  rural  interests  of 
the  districts.  Thus,  in  ports  and  other  large  towns  and  cities,  the 
local  authorities  appoint  a  duly  qualified  veterinary  inspector  to 
carry  out,  not  only  §  57  of  the  Act,  but  more  particularly  sec- 
tions having  reference  to  more  serious  diseases,  such  as  sheep- pox, 
which,  if  passed  undetected  in  their  market,  would  probably  result 
in  a  sacrifice  of  human  life,  and  would  certainly  cause  a  great 
public  scandal.  Such  local  authorities  seldom  make  regulations 
under  §  28  of  the  Animals  Order,  and  it  would  be  against  their 
interest  to  do  so.  Their  desire  is  to  make  their  market  as  free  and 
attractive  as  possible ;  and  although  persons  sending  diseased 
animals  are  prosecuted  and  fined,  yet  it  is  not  to  be  expected  that 
the  authorities  of  towns  would  make  regulations  with  a  view  of 
restricting  the  movement  of  such  diseased  animals  and  of  other 
stock  that  had  been  in  contact  with  them,  unless  they  were  com- 
pelled by  law  to  do  so.  On  the  contrary,  they  are  only  too  anxious 
to  get  rid  of  diseased  animals  as  soon  as  possible.  In  Ireland,  as 
we  shall  see,  such  regulations  exist  on  paper,  but  are  not  carried  out 
by  the  authorities  ;  and  some  magistrates  in  Great  Britain  appear 
to  hold  the  opinion  that  it  is  useless  to  impose  fines  for  offences 
against  the  Contagious  Diseases  (Animals)  Act,  because  the  Act 
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does  not  provide  any  machinery  for  enforcing  them*.  In  Great 
Britain,  however,  as  a  general  rule,  I  believe  it  may  be  trulystated 
that  what  the  authorities  undertake  to  do  they  pursue  with  every 
desire  and  intention  of  fulfilling  their  engagements.  What  the 
agricultural  public  has  to  complain  of,  in  the  case  of  urban 
authorities,  is  simply  (1)  that  they  take  no  cognizance  of  diseased 
animals  until  they  come  before  them  on  the  market;  and  (2) 
that  they  frequently  get  rid  of  such  diseased  animals  as  quickly 
as  possible,  without  having  regard  to  the  number  of  other  animals 
that  may  have  been  infected  by  them  on  the  market,  or  which  they 
may  afterwards  infect  on  the  road  to  their  new  destination,  or  at 
such  destination  when  they  arrive  there.  How  far  this  is  the 
fault  of  the  local  authorities,  and  how  far  it  is  inherent  in  the 
Contagious  Diseases  (Animals)  Act,  1869,  will  appear  in  the 
following  pages. 

The  local  authorities  of  rural  districts  do  not  often  incur  the 
expense  of  appointing  qualified  veterinary  surgeons  as  inspec- 
tors ;  but  they  frequently  make  regulations  under  §  28  of  the 
Animals  Order,  1871,  of  which  the  following  may  be  taken  as 
an  example : — 

1.  That  no  animal  which  shall  have  been  in  the  same  field,  stable,  cowshed, 
or  other  premises,  or  in  contact  with  any  animal  afifected  with  the  foot-and- 
mouth  disease,  shall  be  removed  out  of  any  field,  stable,  cowshed,  or  other 
premises  in  which  that  disease  has  been  found  to  exist,  without  a  licence 
signed  by  the  inspector  appointed  to  issue  licences  under  the  said  Act. 

2.  That  the  licence  so  to  be  given  shall  specify  the  date  and  the  hours 
within  which  such  removal  shall  take  place,  and  the  place  to  which  any  such 
animal  shall  be  removed ;  and  no  animal  shall  be  removed  otherwise  thau  as 
specified  in  such  licence. 

K.  3.  That  the  occupier  of  any  stable,  shed,  building  or  place  used  by  any 
animal  affected  with  the  foot-and-mouth  disease  shall,  upon  notice  for  that 
purpose  given  by  any  inspector,  and  in  such  manner  as  may  be  specified  in 
such  notice,  cleanse  and  disinfect  eVery  such  stable,  shed,  building,  or  other 
place. 

4.  That  any  person  ofiending  against  or  neglecting  to  comply  with  any  of 
the  above  regulations,  shall  be  liable  to  a  penalty  not  exceeding  201,  for  every 
such  oifence.  By  Order. 

N.B. — By  Order  in  Council  of  10th  August,  1869,  every  person  having  in 
his  possession  or  under  his  charge  any  animal  (including  a  horse)  affected  with 
a  contagious  or  infectious  disease,  shall  observe  the  following  rules  : — 

1.  He  shall,  as  far  as  practicable,  keep  such  animal  separate  from  animals 
not  so  affected. 

2.  He  shall,  with  all  practicable  speed,  give  notice  to  a  police  constable  of 
the  fact  of  the  animal  being  so  affected. 

In  default  he  is  liable  to  a  penalty  not  exceeding  20?. 

These  and  other  regulations  of  the  local  authority,  and  the 
provisions  contained  in  the  Act  itself,  are  generally  carried  out 
under  the  supervision  of  the  county  police.     It  must  be  con- 
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ceded  that  the  police  perform  these  somewhat  extraneous  duties 
in  a  manner  that  is,  on  the  whole,  highly  creditable  to  their 
intelligence  and  organisation;  and  if  a  sufficient  number'  of 
veterinary  surgeops  were  attached  to  the  constabulary  as  con- 
sulting inspectors,*  if  uniformity  of  action  amongst  the  local 
authorities  of  rural  districts  were  insisted  upon  by  the  central 
Government,  and  if  certain  alterations  in  the  law  (to  be  presently 
indicated)  were  also  obtained,  the  effect  upon  the  spread  of  foot- 
and-mouth  disease  would,  doubtless,  be  very  soon  manifest  to 
the  agricultural  public. 

The  omission  of  foot-and-mouth  disease  from  the  provisions 
of  the  Contagious  Diseases  (Animals)  Act  relating  to  the  dis- 
covery and  prevention  of  disease  appears  to  be  one  principal 
reason  why  that  epizootic  causes  more  loss  of  meat  to  the  nation 
than  all  the  rest  put  together.  The  preliminary  sections  under 
this  part  of  the  Act  (Part  IV.)  are  as  follows  : — 

**  §  31.  An  Inspector  of  a  Local  Authority,  on  receiving  information  of  the 
supposed  existence  of  cattle-plague,  pleuro-pneumonia,  or  sheep-pox,  or  having 
reasonable  ground  to  suspect  that  any  of  those  diseases  exists  in  any  place 
within  his  district,  shall  proceed  to  that  place  with  all  practicable  speed,  and 
execute  and  discharge  the  powers  and  duties  by  or  under  this  Act  conferred 
and  imposed  on  him  as  Inspector. 

**  §  32.  An  Inspector  or  other  ofl&cer  of  a  Local  Authority  authorised  to  act 
in  the  execution  of  this  Act  may  at  any  time  enter  any  field,  stable,  cow- 
shed, or  other  premises  within  his  district,  where  he  has  reasonable  grounds 
for  supposing  that  any  animal  affected  with  cattle-plague,  pleuro-pneumonia, 
or  sheep-pox  is  to  be  found,  for  the  purpose  of  executing  this  Act,  but  shall,  if 
required,  state  in  writing  the  grounds  on  which  he  has  so  entered. 

•*  If  any  person  refuses  admission  to  such  Inspector  or  officer  acting  under 
this  Section,  he  shall  be  deemed  guilty  of  an  offence  against  this  Act. 

**  §  33.  The  certificate  of  an  Inspector  of  a  Local  Authority,  to  the  effect 
that  an  animal  within  his  district  is  affected  with  cattle-plague,  pleuro-pneu- 
monia, or  sheep-pox,  shall,  for  the  purposes  of  this  Act,  be  conclusive  evidence 
in  all  Courts  of  Justice  and  elsewhere  of  the  matter  certified." 

The  foregoing  sections  thus  give  to  the  inspector  right  of 
entry  into  premises,  and  liberty  to  inspect  animals,  in  cases,  or 
suspected  cases,  of  cattle-plague,  pleuro-pneumonia,  and  sheep- 
pox  ;  and  in  these  diseases  the  inspector's  certificate  is  conclusive 
evidence  of  the  matter  certified.  But  with  regard  to  foot-and- 
mouth  disease  there  are  no  such  provisions ;  on  the  contrary,  the 
omission  of  the  name  of  that  disease  from  the  foregoing  section, 
probably  amounts,  by  implication,  to  an  enactment  that  the  in- 
spector has  no  such  rights  in  reference  to  it  as  he  has  with  regard 
to  the  diseases  that  are  the  special  subjects  of  those  sections. 

*  Unfortunately  the  tendency  at  present  is,  in  some  districts,  to  disallow  the 
expenses  of  the  Veterinary  Inspector  of  the  Local  Authority,  incurred  in  attend- 
ing £uz8  and  markets.  All  provisioDs  should  be  compulsory,  otherwise  they  are 
useless. 
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The  inspector  being  hampered  in  these  respects,  and  no  special 
regulations  having  been  made  with  regard  to  the  inspection  of 
British  or  Irish  animals  landed  there,*  he  does  not  take  upon  him- 
self the  thankless  and  somewhat  invidious  task  of  laying  in- 
formation against  consignees  of  diseased  animals  unless  thej  send 
them  on  the  market.  It  is,  indeed,  difficult  to  see  how,  under  the 
present  Act,  the  consignees  of  cattle  imported  from  Ireland 
could  be  prosecuted,  if  the  cattle  on  landing  were  affected  with 
s,  contagious  or  infectious  disease.  The  Act  was  passed  "  to 
prevent  the  introduction  into  Great  Britain  of  contagious  or 
infectious  diseases  among  cattle,  sheep,  and  other  animals,  by 
prohibiting  or  regulating  the  importation  o(  foreign  animalSy^ 
and,  further,  '*  to  provide  against  the  spreading  of  such  dis- 
eases in  Great  Britain."  As  it  does  not  extend  to  Ireland,  it 
may  also  be  considered  doubtful  whether  the  term  "  coasting 
vessel "  in  §  57  includes  a  steamboat  engaged  in  the  cross- 
channel  trade  between  £ngland  and  Ireland.  Whether  or  no, 
the  consignee  could  easily  prove  "  that  he  did  not  know  of  the 
same  [the  diseased  animal]  being  so  affected,  and  that  he  could 
«ot  with  reasonable  diligence  have  obtained  such  knowledge " 
(§  57).  Another  consideration  should  not  be  lost  sight  of:  the 
inspector  of  the  local  authority  at  the  port  is  generally  a  vete- 
rinary surgeon  in  practice  in  the  district,  and  his  income  often 
consists  chiefly  of  the  fees  which  he  legitimately  receives  as  a 
practitioner  from  the  salesmen  on  whose  stock  he  has,  as  in- 
spector, most  frequently  to  pronounce  a  judgment.  When,  there- 
fore, it  is  urged  that  inspection  at  the  port  is  impossible;  or 
that,  if  it  were  possible,  it  would  be  useless,  because  the  in- 
spectors would  be  bribed,  it  is  assumed  that  the  existing  system 
must  necessarily  continue. 

But  there  appears  no  reason  why  so  important  an  office  as 
inspector  at  a  port  should  not  occupy  the  whole  of  the  time  of  a 
•duly  qualified  veterinary  surgeon,  who  should  receive  a  salary 
commensurate  with  the  amount  of  knowledge  required  to  per- 
form the  duties  of  his  office  and  with  the  magnitude  of  the 
interests  entrusted  to  his  supervision.  It  may  be  that  the 
appointment  of  such  an  inspector  at  some  of  the  smaller  ports 
would  not  be  warranted  by  the  number  of  animals  that  would 
pass  through  his  hands.  In  such  a  case  it  would  surely  be  a 
smaller  evil  to  strike  that  port  out  of  the  list  of  those  at  which 
-animals  may  be  imported,  than  to  leave  open  a  single  doorway 
for  the  entrance  of  disease.  At  the  present  time,  however,  it  is 
not  a  question  of  doorways,  because  Irish  animals  are  landed  in 
England  without  inspection,  and  are  driven  off  by  their  owners 

*  Foreign  animals  are  dealt  with  according  to  the  Act  by  the  Qovemment 
inspector. 
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without  let  or  hindrance.  If  they  were  stopped  by  an  inspector, 
or  by  a  policeman,  or  by  a  private  individual,  on  the  ground 
that  they  were  affected  with  foot-and-mouth  disease,  and  if  the- 
owner  were  summoned  for  committing  an  offence  against  the 
Act,  such  as  driving  diseased  cattle  along  the  high  road, 
the  evidence  of  the  inspector  would  not,  under  the  Act,  be 
more  conclusive  as  to  the  fact  of  the  animals  being  affected  with 
foot-and-mouth  disease  than  the  evidence  of  a  policeman,  or  that 
of  a  private  individual  (§  33).  On  the  other  hand,  the  owner 
might  bring  an  overwhelming  number  of  men  "  who  had  been 
with  cattle  all  their  lives,"  &c.,  to  swear  that  the  beasts  had  no 
foot-and-mouth  disease  at  all,  but  were  only  footsore  and  thirsty ;. 
that  the  sheep  were  suffering  from  foot-rot,  "  all  along  of  the 
wet,  your  honour."  Such  defences  sometimes  are,  I  am  told, 
set  up,  even  when  dealers  are  prosecuted  for  exposing  diseased 
animals  for  sale  in  a  public  place ;  and  they  show  how  necessary 
it  is  that  the  inspector's  certificate  should  be  received  as  con- 
clusive evidence  of  the  existence  of  disease.  I  have  an  instance 
noted,  on  most  reliable  authority,  of  a  lot  of  pigs  having  been 
seized  while  affected  with  foot-and-mouth  disease ;  but  the 
owner,  on  being  brought  before  the  magistrate,  was  acquitted  of 
the  charge  of  committing  an  offence  against  the  Act,  and  wa& 
allowed  to  drive  his  diseased  pigs  home  again,  because  there 
was  no  evidence  before  the  magistrate  except  the  word  of  the 
police  on  one  side  and  that  of  the  owner  on  the  other.  If  an  in- 
spector is  incompetent  he  should  be  removed;  but  while  he 
remains  inspector  his  decision  should  be  as  final  in  the  less  fatal 
cases  of  sheep-scab  and  foot-and-mouth  as  in  the  more  fatal  dis- 
eases of  sheep-pox  and  pleuro-pneumonia. 

Sections  31  and  32  refer  to  the  right  of  entry  into  fields, 
stables,  and  other  premises,  which  an  inspector  possesses  in  the 
event  of  his  suspecting,  or  receiving  information  as  to,  the  exist- 
ence of  cattle-plague,  sheep-pox,  and  pleuro-pneumonia.  The 
necessity  of  this  right  of  entry  being  extended  to  foot-and-mouth, 
and,  indeed,  generally  to  all  contagious  or  infections  diseases  of 
stock,  will  be  understood  by  the  description  of  the  arrangements 
and  practices  at  some  of  die  English  and  Irish  ports,  and  espe- 
cially at  the  port  of  Bristol. 

Ireland, — The  legislative  enactments  which  in  Ireland  take 
the  place  of  the  Contagious  Diseases  (Animals)  Act,  1869,  are 
known  as  "  The  Cattle  Disease  Act  (Ireland),  1866,"  and  "The 
Cattle  Disease  (Ireland)  Amendment  Act,  1870."  These  two  Acts 
are  construed  together ;  and  their  provisions,  with  those  of  the 
Orders  of  the  Irish  Privy  Council  founded  on  them,  are  carried  out 
by  a  Veterinary  Department,  as  in  England.     The  constitution  of 
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the  Irisli  Veterinary  Department  is,  however,  essentially  different 
from  that  of  the  English.  In  Ireland  there  are  no  ''  local  autho- 
rities," and  the  administration  of  the  Cattle  Diseases  Acts  is 
carried  out  entirely  by  the  Royal  Irish  Constabulary,  under  the 
direction  of  Professor  Ferguson,  the  chief  of  the  Veterinary  De- 
partment in  Dublin.  Whatever  objections  may  be  urged  against 
this  particular  development  of  the  principle  of  centralisation,  it 
has  one  undoubted  merit,  that  it  secures  uniformity  of  action 
throughout  the  country.  On  the  other  hand  it  tends  to  diminish, 
as  will  be  seen,  the  sense  of  local  magisterial  responsibility,  one 
result  being  that  offenders  against  the  law  are  not  always  ade- 
quately punished  on  conviction. 

The  administrative  work  of  the  department  being  entirely  in 
the  hands  of  a  disciplined  force,  and  all  reports  being  forwarded 
to  one  central  authority  on  a  uniform  plan,  are  conditions  which 
must  enable  the  Irish  Veterinary  Department  to  keep  a  more 
watchful  eye  on  the  development  or  the  subsidence  of  an  epi- 
zootic, than  is  possible  under  the  English  system. 

According  to  the  detailed  returns  in  the  possession  of  the 
Veterinary  Department,*  it  appears  (see  Table  V.)  that  in 
January,  1871,  there  were  only  six  farms  or  other  places  in  Ire- 
land which  were  reported  as  affected  with  foot-and-mouth  disease ; 
in  February  there  were  only  four,  and  in  March  five.  During 
April  and  May  not  a  single  infected  place  was  reported,  and 
Ireland  was  therefore  regarded  as  entirely  free  from  the  disease. 
However,  on  June  1st  the  reappearance  of  foot-and-mouth  was 
reported  from  Castle  Pollard,  in  county  Westmeath,  and  was 
,said  to  have  been  brought  by  calves  imported  from  England. 
Whether  this  was  the  case  or  not,  by  the  end  of  June,  12 
infected  places  had  been  reported ;  during  July  the  number  in- 
creased to  338,  and  in  August  to  2414,  so  rapidly  did  the  disease 
spread ;  in  September  the  number  rose  to  3038,  and  in  October 
it  attained  the  maximum  number  of  4058  infected  places.  In 
November  there  were  3415,  and  in  December  2679  infected 
places.  During  the  whole  year  no  fewer  than  220,570  cattle, 
21,178  sheep,  and  23,036  pigs  (see  Table  VI.)  were  reported 
as  affected  with  the  disease ;  but,  as  already  stated,  nearly  the 
whole  of  these  must  have  received  the  germs  of  contagion 
during  the  last  six  months  of  the  year. 

The  distribution  of  the  disease  presents  some  points  of  interest. 
Table  VI.  shows  that  considerably  more  than  one-half  the  affected 
animals  were  reported  from  the  province  of  Leinster ;  and  if  to  that 
total  we  add  the  reported  cases  from  the  counties  of  Tipperary 
and  Waterford,  we  get  about  three-fourths  of  the  total  number. 

*  The  publication  of  these  Returns  in  the  Society's  '  Journal '  has  been  kmdly 
sanctioned  by  His  Excellency  the  Lord  Lieutenant  of  Ireland. 
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The  disease  prevailed  most  extensively  in  that  portion  of  the  east 
of  Ireland  adjacent  to  the  three  great  ports  of  shipment  in  that 
reg^ion — Dublin,  Drogheda,  and  Waterford — and  in  those  counties 
which  are  the  chief  seats  of  the  cattle  traflSc.  Thus  the  propor- 
tion of  cattle  affected  in  county  Westmeath  was  23*04  per  cent  of 
the  total  registered  number ;  in  Meath  it  was  20*08,  in  Louth 
13*949  and  in  county  Dublin  17*68 — all  these  counties  being  in 
the  immediate  neighbourhood  of  Dublin  and  Drogheda.  In  the 
county  Waterford  the  proportion  was  as  high  as  23*9  per  cent, 
and  in  the  adjacent  county  of  Tipperary  the  comparatively  low 
percentage  of  687  r^resented  very  nearly  15,000  beasts.  The 
counties  which  connected  these  two  groups  also  suffered  very 
considerably,  Carlow  showing  a  proportion  of  13*15,  Kildare  of 
13*98,  Kilkenny  of  11-96,  King's  County  of  12*1,  and  Queen's 
County  of  11*7  per  cent ;  while  Wexford,  which  was  out  of  the 
way  of  the  traffic,  was  affected  to  the  extent  of  only  2*65  per  cent 
The  influence  of  a  great  fair  may  be  traced  by  the  returns  for  the 
county  Galway,  shown  in  Table  V.  Ballinasloe  fair,  the  largest 
forjsheep  and  cattle  in  Ireland,  is  held  just  within  the  confines  of 
this  county,  in  the  first  whole  week  in  October.  The  county  was 
reported  to  be  free  from  both  foot-and-mouth  and  pleuro-pneumonia 
from  March  to  August,  1871  (both  months  inclusive).  In  Sep- 
tember the  ^'  distemper,"  as  foot-and-mouth  disease  is  termed  in 
Ireland,  was  reported  on  13  farms,  and  pleuro-pneumonia  on  1 ; 
in  October  the  number  of  places  affected  with  foot-and-mouth 
had  increased  to  161,  and  in  November  to  311 ;  but  in  December 
it  fell  once*  more  to  127.  The  adjoining  county  is  Roscommon, 
and  through  it  most  of  the  cattle  destined  for  the  fair  are  con- 
veyed by  rail  or  driven  by  road.  Owing  to  the  large  number 
generally  sent  by  road,  it  is  reasonable  to  suppose  that  the  ''  dis- 
temper "  would  develop  itself  a  little  earlier  in  that  county  than 
at  the  place  of  ultimate  destination,  besides  which,  important 
fairs  are  held  in  Roscommon  itself  during  August  and  Sep* 
tember.  Now,  in  1871,  no  foot-and-mouth  was  reported  as 
existing  in  county  Roscommon  until'  the  month  of  August, 
when  56  farms  or  other  premises  were  retilmed  as  affected. 
In  September  the  number  had  risen  to  165,  and  in  October  it 
reached  its  maximum  of  307.  In  November  the  number  of 
affected  places  had  decreased  to  171,  and  in  December  to  86. 

Unfortunately,  with  regard  to  the  spread  of  disease  in  Ireland, 
we  are  inclined  to  take  the  facts,  even  when  officially  stated,  cum 
grano  salis^  and  to  question  every  conclusion  that  might  be 
drawn  from  them,*  in  consequence  of  the  too  frequent  neglect  of 

♦  Ex,  gr, — ^Tlie  reported  freedom  of  Ireland  from  foot-and-mouth  disease  during 
April  and  May,  1871. 
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Irish  graziers  to  report  the  existence  of  foot-and-mouth  disease 
their  farms.  The  punishment  of  this  offence,  and  that  of  driv 
affected  cattle  along  a  public  road,  is  in  many  cases  made 
lenient  by  the  Irish  magistrates,  that  it  amounts  to  an  encoura 
ment.  I  have  heard  the  dealers  themselves,  when  recounting  tl 
experiences  in  getting  rid  of  affected  beasts,  and  their  occasio 
detection,  ask  one  another,  as  a  sort  of  stock  joke,  "And  were 
fined  a  shilling  ?  "  A  most  trustworthy  correspondent  in  Ireh 
has  informed  me  of  a  case  in  which,  just  previous  to  one  of 
great  fairs  at  Ballinasloe,  a  man  was  prosecuted  by  the  Gove 
ment,  not  only  for  neglecting  to  report  the  existence  of  disc 
on  his  premises,  but  also  for  driving  the  affected  animals  throi 
the  town  of  Ballinasloe.  The  case  was  proved  ;  the  magistrs 
fined  him  one  penny,  and  further  mulcted  him  in  the  sum  of 
shilling  for  costs !  Another  and  more  recent  case  has  been  cc 
municated  to  me  from  county  Meath,  in  which  point  was  gi^ 
to  the  proceedings  by  the  agricultural  standing  of  the  magistra 
In  this  case  two  men  were  fined  sixpence  each  for  not  report 
to  the  police  the  existence  of  foot-and-mouth  disease  on  tl 
farms.  Other  cases  might  doubtless  be  collected,  but  the  f< 
going  are  sufficient  to  show  that  infractions  of  the  law  are 
always  dealt  with  in  Ireland  with  a  due  sense  of  responsibi 
on  the  part  of  the  local  magistrates. 

A  striking  example  of  habitual  disregard  of  the  law  may 
seen  at  almost  any  large  railway  station  in  Ireland.  By 
Transit  of  Animals  (Ireland)  Order  of  May,  1871,  it  is  provi( 
that  railway  trucks,  &c.,  "  used  for  carrying  animals  on  y 
railway,  shall,  on  every  occasion,  after  any  animal  is  taken 
of  the  same,  and  before  any  other  animal  is  placed  therein, 
cleansed  in  the  following  manner :"  (1)  swept  out,  then  (2)  wasl 
with  water,  then  (3)  the  sweepings  mixed  with  quicklime,  J 
effectually  removed  from  contact  with  animals ;  the  wording 
these  provisions  being  similar  to  those  of  our  own  "Anin 
Order,  1871."  Then  follow  two  provisions  which  differ  fi 
ours,  one  ordering  disinfection  by  means  of  a  solution  of  carb< 
and  cresylic  acid,  but  not  stipulating  for  the  use  of  lime,  j 
the  other  enacting  that  pens  or  other  enclosed  places  used 
confining  animals  shall  be  cleansed  and  disinfected  in  the  sa 
manner  as  vehicles  and  trucks,  once  on  every  day  on  which  tl 
are  used. 

I  have  no  doubt  that  railway  trucks  are  sometimes  propc 
cleansed  and  disinfected ;  but  although,  when  in  Ireland,  1  i 
continually  on  the  look-out  for  the  performance  of  these  j 
cesses,  they  never  came  under  my  notice.  On  the  other  ha 
I  have  repeatedly  seen  animals  put  icUo  trucks  that  were 
the  most  filthy  condition ;    but  I   have  not  heard  of  an  Ii 
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railway  company  having  been  summoned  for  this  offence  either 
by  the  police  or  the  Veterinary  Department. 

The  absence  of  the  provision  for  a  coating  of  limewash  requires 
a  word  of  explanation,  as  limewash  is  probably  the  most  con- 
venient available  means  of*  ascertaining  at  a  glance  whether  the 
trucks  have  been  cleansed  since  they  were  last  used.  The  informa- 
tion given  to  me  was  to  the  effect  that  the  railway  companies  had 
memorialised  the  Government  to  abolish  the  requirement  relating 
to  limewash  on  the  ground  that  the  proportion  of  goods-trucks 
is  very  small  in  comparison  with  the  traffic,  and  that  therefore 
many  of  the  cattle-trucks  (I  presume  the  covered  ones)  are  used 
for  the  conveyance  of  goods  on  the  return  journey  into  the  interior. 
The  damp  climate,  especially  in  the  autumn  months,  when  the 
greater  number  of  cattle  are  exported,  causes  the  limewash  to 
rub  off,  not  only  on  the  cattle,  but  on  the  merchandise  afterwards 
sent  in  the  same  trucks.  This  seems  a  reasonable  explanation  of 
the  difference  between  the  Irish  and  the  English  regulations, 
though  it  may  be  questioned  whether  the  difficulty  could  not 
have  been  met  in  another  way.  However,  taking  the  explanation 
for  granted,  it  certainly  did  appear  to  me  that  great  corporate 
bodies,  like  the  Irish  railway  companies,  should  have  considered 
that  they  were  under  a  moral  obligation  to  carry  out  both  the 
letter  and  the  spirit  of  the  regulations  which  had  been  thus 
modified  by  the  Government  for  their  convenience.  So  far, 
however,  from  the  companies  having  accepted  the  concession 
in  this  spirit,  it  is  not  too  much  to  say  that,  on  every  Irish 
railway  on  which  I  travelled,  the  regulations  as  to  the  cleansing 
of  cattle-trucks  were  practically  disregarded. 

In  this  aspect  of  the  subject  it  may  be  useful  to  call  attention 
to  the  fact,  that  the  conveyance  of  cattle  is  almost  entirely  a 
**one  way  "  traffic.  In  Ireland  the  direction  is  from  the  interior 
to  the  coast,  and  thence  to  England.  Therefore  railway-trucks 
in  which  the  germs  of  a  disease  were  existent  would  not  neces- 
sarily cause  a  great  extension  of  that  disease  in  Ireland  itself ; 
but  they  would  infect  the  stock  en  route  for  England,  and  in  the 
course  of  a  week  or  two  make  a  very  perceptible  difference  in 
our  returns  of  affected  animals. 

At  the  country  stations  small  cattle-pens  are  required  to 
confine  the  stock  pending  the  arrival  of  the  cattle-train  by  which 
they  are  to  travel ;  but  at  the  terminal  stations  at  the  ports  such 
adjuncts  are  not  often  seen,  the  responsibility  of  providing  for 
the  cattle  on  arrival  being  apparently  undertaken  either  by  the 
steamboat  companies  or  the  owners.  The  railway  companies  in 
such  cases,  as  at  Cork,  Waterford,  &c.,  have,  therefore,  no  cattle- 
pens  at  their  railway  stations ;  but  the  steamboat  companies  have 
receiving-yards,  and  the  consignees  have  either  lairs  or  fields,  to 
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which  the  animals  are  driven  on  arrival,  and  where  they  remain 
until  the  time  arrives  for  shipping  them.  As  will  be  seen  in  the 
sequel,  the  lairs  and  fields  used  for  such  purposes  by  cattle- 
dealers  are  probably  some  of  the  most  fruitful  sources  of  con- 
tagion. 

II.  The  Irish  Cattle  Trade. 

Fairs  and  Markets, — The  cattle-market  in  Dublin  is  really  excel- 
lent, both  in  arrangement  and  mode  of  maintenance.  It  is  divided 
into  longitudinal  sections  by  iron  railings,  each  set  of  pens  being 
accessible  either  from  the  main  roadway  or  a  side  alley.  Offices 
rented  by  the  salesmen  are  attached  to  most  of  the  sets  of  pens ; 
but  of  course  the  sets  may  vary  in  size  according  to  circumstances. 
This  was  not  only  the  cleanest  and  best  arranged  market  that 
I  saw  in  Ireland,  but  the  only  one  that  had  any  claim  to  the 
distinction  of  a  market  at  all.  I  was  informed  that  the  Corpo- 
ration of  Dublin  employ  an  inspector  to  examine  the  beasts 
exposed  for  sale  in  the  Dublin  market ;  and  I  have  little  doubt 
that  the  energetic  head  of  the  Irish  Veterinary  Department  do*es 
his  best  to  imbue  the  owners  of  cattle  sent  there  for  sale  with  a 
more  wholesome  fear  of  the  consequences  of  breaking  the  law 
than  they  are  accustomed  to  receive  at  home. 

Dublin,  however,  is  the  only  place  in  Ireland  where  I  saw 
any  properly  appointed  cattle-market.  The  place  used  as  a 
cattle-market  at  Cork  is  simply  a  large  field,  enclosed  by  a  high 
stone  wall,  that  at  Waterford  is  one  of  those  open  spaces  of 
irregular  shape  generally  termed  "market-place,"  or  "market- 
square."  The  cattle-fair  at  Drogheda  was  held  in  the  streets ;  * 
those  at  Mullingar  and  Ballinasloe  were  held  on  ** greens" 
closely  adjacent  to  the  centre  of  the  town,  and  probably  pre- 
served for  the  purpose  as  the  most  valuable  use  to  which  the 
property  could  be  applied.  In  none  of  these  towns  were  the 
market-places  or  fair-greens  divided  into  pens,  nor  was  any  other 
provision  made  for  the  separation  of  stock  belonging  to  different 
owners.  The  only  occasion  on  which  I  actually  saw  an  attempt 
at  veterinary  inspection  was  at  the  great  October  fair  at  Bal- 
linasloe, although  it  had  been  half-expected  that  the  evil  repu- 
tation which  Drogheda  had  recently  acquired  as  It  nest  of  "dis- 
temper," would  have  induced  the  authorities  to  send  an  inspector 
to  the  fair  there. 

There  was  no  special  feature,  either  at  Drogheda  or  Mullingar, 
to  require  description ;  but  if  a  veterinary  inspector  had  been 

*  The  fortnightly  cattle-fiun  in  many  of  our  small  Yorkshire  towns  are  also 
held  in  the  streets,  which,  at  certain  seasons,  are  crowded  with  Irish  cattte^  and 
are  fertile  sources  of  disease, — J.  D.  D. 
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sent  to  either  place,  he  would  doubtless  have  found  a  consider- 
able number  of  diseased  animals. 

The  great  October  fair  of  Ballinasloe  is  not  only  the  largest 
in  Ireland  in  point  of  numbers  of  stock  sent  there,  but  also  the 
most  noted  for  the  quality  of  the  cattle.  The  yearly  records 
of  the  progress  of  foot-and-mouth  disease  in  Ireland,  which  are 
admirably  arranged  in  the  office  of  the  Veterinary  Department 
in  Dublin,  show,  I  believe,  that  shortly  after  the  period  at 
which  this  fair  is  held,  the  returns  of  fresh  outbreaks  of  "  dis- 
temper "  suddenly  increase  to  a  marked  extent.  It  was  therefore 
gratifying  to  learn  that  this  year  the  Government  had  sent  an 
inspector  to  Ballinasloe,  and  that  this  gentleman  possessed  ex- 
ceptional qualifications,  and  was,  as  I  was  informed,  invested 
with  ample  authority. 

The  great  fair  commenced  on  Tuesday,  October  1st.  That  day 
and  the  next  were  chiefly  devoted  to  the  sale  of  sheep,  and  it  is 
sufficient  (o  mention  that  the  published  returns  showed  that 
between  70,000  and  80,000  sheep*  had  passed  through  the 
**  gaps,"  as  the  entrances  to  the  park  of  GarbaJly  and  the  adjacent 
fair-green  are  locally  termed.  The  third  day  was  the  great  horse- 
fair,  but  a  large  number  of  cattle  also  arrived  in  anticipation  of 
the  morrow,  I  arrived  at  Ballinasloe  early  on  Friday  morning, 
fortunate  in  the  possession  of  a  letter  of  introduction  to  the 
Government  Veterinary  Commissioner.  The  immense  fair-green 
was  packed  with  cattle,  and  it  was  therefore  with  great  interest 
that  1  undertook  the  task  of  ascertaining  by  what  means,  and  with 
what  staff,  this  immense  number  of  beasts  was  being  inspected. 
The  returns  subsequently  published  showed  that  there  were  more 
than  17,000  cattle  f  on  the  fair-green  that  day.     They  were  not 


•  The  actual  numbers  were  : — 

1871. 

1872. 

Sold 

Unsold 

71.217 
12,060 

63,152 
11,250 

Total       

83,277 

74.402 

t  The  actual  numbers  were :- 


Oyer  2  years  old. 

Two  year  olds. 

Calves. 

Total. 

1871. 

1872. 

1871. 

1872. 

1871. 

1872. 

1871.    1    1872. 

Sold ..     .. 
Unaold     ..' 

14,885 
1.129 

12,936 
3,191 

1,704 
0 

937 
436 

114 
190 

8 
0 

16,703     13.881 
1,319       3,627 

•• 

16.014 

16,127 

1,704 

1,373 

304 

8 

18,022 

17,508 

P  2 
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separated  into  lots  by  pens,  or  any  other  kind  of  division,  and 
almost  every  inlet  to  the  fair  was  a  scene  of  indescribable  con- 
fusion, owing  to  the  frequent  collisions  of  an  ingoing  with  an 
outsfoin^  lot  of  cattle. 

The  Veterinary  Commissioner  was  most  courteous  to  me  under 
very  trying  circumstances.  As  an  inspector,  he  was  unas- 
sisted ;  but  he  possessed  and  used  the  power  of  calling  in  another 
veterinary  surgeon  in  the  event  of  any  doubt  existing  in  his  own 
mind  as  to  any  particular  case.  When  I  first  saw  him  he  had 
isolated  two  lots  of  cattle  in  one  of  the  far  corners  of  the  fair- 
green,  and  he  was  surrounded  by  a  somewhat  excited  knot  of 
people,  some  of  whom  endeavoured  to  prove  that  the  cattle 
were  healthy,  and  others  that  they  had  "  taken  the  distemper  " 
in  the  fair.  The  inspector  had  sent  for  the  local  Stipendiary 
Magistrate,  and  I  cannot  better  describe  what  took  place  than 
by  quoting  the  paragraphs  relating  to  one  of  the  foregoing  cases 
(the  other  not  being  mentioned)  from  the  official  Report  of  the 
Government  Veterinary  Commissioner: — 

"  On  Friday  morning,  about  7.30  a.m.,  I  was  informed  by  a  county  Meath 
gentleman  that  some  cattle  which  he  had  agreed  to  purchase,  while  they  were 
in  a  paddock,  on  the  preceding  evening,  were  standing  in  the  fair,  and  show- 
ing symptoms  of  disease.  On  searching,  I  soon  found  them  in  a  comer  of 
the  green.  On  making  a  close  examination  of  them — in  conjunction  with 
Veterinary-Surgeon  Murphy— I  found  that  some  of  them  were  suffering  from 
one  of  the  earlier  stages  of  foot-and-mouth  distemper.  Among  the  herd  of 
83  animals,  there  were  some  7  or  8  showing  signs  of  the  disease,  such  as  con- 
gestions >vithin  and  frothing  at  the  mouth,  ropy  discharcre  therefrom,  incipient 
vesicles  in  the  course  of  formation  therein,  and  feverishness  pervading  the 
entire  system.  We  could  not  discover  any  vesicles  between  the  claws,  or 
near  the  feet ;  we,  however,  determined  not  to  allow  the  animals  back  into  the 
fair,  but  to  communicate  with  you  on  the  subject,  which  I  did  by  telegraph. 
But  pending  your  answer,  and  as  a  result  of  consultation  with  the  Sub-Inspec- 
tor of  Constabulary  and  the  local  Stipendiary  Magistrate,  it  was  decided  to 
require  the  owner  of  the  lot  of  cattle  amongst  which  the  disease  had  broken 
out,  to  remove  them  back  to  his  farm,  as  the  distance  to  it  was  not  long,  and  the 
road  leading  to  it  was,  at  that  hour,  unfrequented.  Had  there  been  any  delay 
in  the  receipt  of  your  answer,  the  cattle  being  very  large  and  heavy,  it  might 
have  become  very  difl&cult  to  remove  them  when  your  reply  arrived,  particu- 
larly if  the  disease  rapidly  increased  towards  full  development.  The  pur- 
chaser had  refused  to  take  them,  as  they  were  not  in  a  fit  state  for  removal  to 
his  farm,  some  seventy  miles  away  in  the  county  Meath,  giving,  also,  as  a  reason 
for  such  refusal,  that  the  cattle  could  not  be  regarded  as  his  property  until 
handed  over  to  him  beyond  the  custom-gap.  This  appeared  to  me  a  just 
reason  for  his  refusing  to  take  them;  also,  if  they  had  been  bought  the 
preceding  night,  they  had  no  business  in  the  fair.  I  could  not  allow  these 
animals,  consistently  with  safety,  down  to  the  railway  station;  and,  had  1 
enforced  the  provisions  of  the  Contagious  Diseases  Act,  by  declaring  the  spot  an 
infected  space,  I  should  have  also  had  to  declare  the  whole  fair-green  an  infected 
district;  and  thus  have  prevented  all  moving  of  cattle,  which  would  have 
been  impracticable.  At  tiie  hour  to  which  I  allude,  9  A.M.y  many  cattle  had 
left,  many  by  the  road  these  cattle  had  come  in  by,  consequently  they  would  all 
have  been  liable  to  take  the  disease.    And  to  leave  the  83  heifers  where  they 
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were  in  a  small  comer  of  the  fair-green,  would  have  been  to  leave  them  to 
starve,  as  there  were  no  means  of  feeding  or  watering  them  on  the  fair-green. 
To  take  them  to  a  paddock  near  and  confine  them  there,  would  have  been  no 
gain  to  the  public,  on  the  score  of  a  precaution  against  the  spread  of  disease,  as 
to  reach  any  paddock  they  would  have  had  to  pass  through  a  portion  of  the  fair. 
The  amoimt  of  mischief  done,  I  considered,  had  been  done  while  removing 
them  from  the  paddock  in  which  they  had  passed  the  preceding  night,  although 
their  owner,  who  I  heard  is  a  very  respectable  man,  declared  that  none  of 
these  cattle  showed  any  signs  of  disease  on  the  previous  evening,  nor  until  it 
was  observed  amongst  them  in  the  fair  on  that  morning,  nor  have  I  any  just 
cause  to  doubt  bis  word. 

**jThe  usage  of  Ballinasloe  fair  is  so  vague  that  it  was  difficult  to  decide 
who  was  the  owner  at  the  time  the  disease  appeared,  and  who  was  the  respon- 
sible party  to  prosecute.  Their  owner,  however,  offered  to  take  them  home  ; 
and  as  his  farm  was  only  eight  miles  off,  along  a  country  road,  J  decided  in 
sending  them  there,  but  in  charge  of  the  constabulary.  This  was  accord- 
ingly done.  During  that  day  1  discovered  no  other  cases  that  called  for  my 
interference." 

The  law  relating  to  such  cases  is  clearly  set  forth  in  sections 
3  and  13  of  the  Order  of  the  Irish  Privy  Council,  dated  Novem- 
ber 3rd,  1870,  and  generally  known  as  the  "  Foot-and-Mouth  " 
or  "  Distemper "  Order.  The  provisions  of  section  13  are  so 
clearly  impracticable,  that  one  is,  if  possible,  even  more  sur- 
prised that  it  should  have  been  in  the  first  place  enacted,  and 
afterwards  allowed  to  remain  unrevoked  for  two  years,  than  that 
the  authorities  at  Ballinasloe  declined  to  carry  them  out. 

The  sections  are  as  follows  : — 

"  3.  The  words  *  an  infected  place  or  district,'  according  to  this  Order,  shall 
mean  or  signify  any  field,  stable,  cowshed,  premises,  or  other  place  on  or  in 
which  there  is  or  has  been  at  any  time  within  the  immediately  preceding  ten 
days,  an  animal  affected  with,  or  labouring  under  foot-and-mouth  distemper,  or 
the  apthous  disease,  and  the  adjoining  lands,  buildings,  premises,  or  places  in 
the  same  occupation,  or  with  or  through  which,  from  it  or  them,  there  is  a 
communication  of  passage  which  is  not  a  public  road." 

"  13.  No  animal  affected  with  foot  and  mouth  distemper,  or  the  apthous 
disease,  shall  be  moved  alive  from  any  lands,  premises,  or  place  while  so 
affected,  and  no  animal  which  has  been  in  contact  or  herded  with  an  animal 
so  affected,  shall  be  moved  from  any  lands,  premises,  or  place,  except  for 
immediate  slaughter,  and  under  a  licence  obtained  in  that  behalf,  and  in  the 
form  set  forth  in  Schedule  2  of  this  Order,  from  the  officer  in  charge  of  the 
nearest  constabulary  or  police  station ;  and  every  person  obtaining  such  licence, 
and  removing,  under  the  same,  animal  or  animals  specified  therein,  shall  pro- 
ceed immediately  to  slaughter  the  same,  imder  the  penalty  of  being  deemed 
to  have  offended  against  this  Order.  And  the  owner  of  every  slaughter-house 
in  which  such  animal  or  animals  has  or  have  been  slaughtered,  or  his  agent, 
shall,  within  forty-eight  hours  from  the  time  of  slaughter,  forward  t6  his 
licenser  a  certificate  in  the  form  in  the  Schedule  2  of  this  Order  set  forth,  under 
a  like  penalty." 

Having  naturally  felt  great  interest  in  the  solution  of  the  pro- 
blem thus  presented  to  the  authorities,  in  consequence  of  a 
county  Meath  gentleman  having  informed  the  Government 
Commissioner  that  a  certain  lot  of  cattle  showed  symptoms  of 
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disease,  I  followed  the  case  through  its  various  stages.  Bj  noon, 
I  found  that  the  identical  corner  of  the  green  where  the  lot  of  83 
had  been  stationed  previous  to  their  dismissal  had  been  taken 
possession  of  by  another  consignment ;  and  it  appeared,  not  onlj 
to  me,  but  to  an  agricultural  friend,  whose  experience  ought  to 
constitute  him  an  authority,  that  both  the  new  arrivals  and  a 
large  number  of  other  cattle,  as  well  as  some  of  the  few  remain- 
ing sheep,  were  affected  in  no  slight  degree.  We  selected  one 
ewe  of  the  blackfaced  Scotch  breed  that  exhibited  very  marked 
symptoms,  and  on  examination  detected  the  blushed  mouth  in 
so  distinct  a  condition  that  it  was  worthy  of  being  sketched. 

The  accounts  of  the  cattle-fair  that  appeared  in  the  news- 
papers the  next  day  contained  a  sentence  to  the  effect  that  '*  one 
case  of* distemper  was  discovered  by  the  Government  Inspector." 
The  Commissioner  himself  disposes  of  the  question  in  the  fol- 
lowing paragraph  in  his  Report,  dated  five  days  after  the  fair : — 

*'  In  conclusion,  I  am  satisfied  a  great  and  exaggerated  notion  prevails 
among  the  public  generally  with  regard  to  the  amount  of  disease  at  the  last 
Ballinasloe  fair.  That  there  were  no  cases  of  contagious  disease  in  the  fair 
besides  those  already  referred  to  among  the  one  lot,  is  more  than  I  am 
prepared  to  state,  owiug  to  the  hurried  nature  of  my  inspection;  but  I 
am  satisfied  that  acute  cases  were  few.  Among  the  numbers  of  stock  that 
I  have  passed  on  the  roads  sioce  the  fair,  few  showed  symptoms  of  any 
disease,  except  soreness,  of  feet  from  driving ;  but  foot-and-mouth  distemper 
being  at  present  so  widely  spread  in  all  parts  of  Ireland,  stock  may  take  it 
any  where,  and  at  any  time,  when  going  along  the  roads.  The  disease  certainly 
did  not  originate  in  the  late  fair  of  Ballinasloe ;  and,  as  I  stated  to  you  in  my 
communication  last  week,  I  consider,  unless  precautions  are  rigidly  enforced  at 
an  earlier  season,  it  is  useless,  at  this  time  of  the  year,  when  the  disease  has 
been  so  long  raging,  to  do  more  than  prevent  stock  in  a  very  acute  stage  of 
the  disease  from  being  moved  about  the  country." 

It  would  be  instructive  to  learn  what  was  the  influence  of  the 
Ballinasloe  fair  of  1872  on  the  spread  of  foot-and-mouth  disease 
in  England  and  Ireland.  Nothing  can  be  ascertained  with  regard 
to  England  in  the  absence  of  any  machinery  for  the  purpose ;  but 
the  publication  of  the  returns  for  1872,  on  the  plan  of  Tables  V. 
and  VI.,  will  enable  us  to  estimate  the  result  for  Ireland.  That 
it  must  have  been  very  considerable  is  the  conclusion  at  which 
I  arrived ;  and  it  was  subsequently  strengthened  by  reading  the 
following  paragraph  in  the  *  Irish  Farmers'  Gazette,'  of  Novem- 
ber 2nd : — 

"  Foot-and-mouth  disease  has  re-appeared  in  different  parts  of  the  county  of 
Longford.  At  the  late  Ballinasloe  fair  a  gentleman  named  Mr.  Russell, 
residing  about  four  miles  from  the  town  of  Longford,  purchased  several 
hundr^  head  of  cattle,  and  had  them  grazing  on  his  land.  About  a  week 
ago  he  discovered  that  they  were  affect^  with  the  disease.  He  has  already 
lost  about  50  animals,  and  on  Tuesday  sc'nnight  alone  13  of  them  died.** 

The  paragraph  is  not  dated,  and  ^'  a  wpek  ago "  is  probably  a 
misprint  for  "  a  week  after."     From  the  date  of  the  paper  con- 
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taining  the  paragraph,   Tuesday  se'nnight  would  be    October 
22nd,  or  18  days  after  the  cattle-fair  at  Ballinasloe. 

In  a  subsequent  number  (16th  November)  a  correspondent 
states  that,  in  his  neighbourhood,  "  all  went  well  till  Banagher 
fair.  That  fair,  and  Ballinasloe  also,  was  full  of  diseased  ani- 
mals, and  now  the  whole  place  is  full  of  it,  from  stock  purchased, 
or  brought  home  unsold." 

The  bearing  of  such  facts  on  the  general  question  of  the  greater 
prevalence  of  foot-and-mouth  disease  during  certain  months  of 
the  year  has  been  discussed  in  a  previous  portion  of  this  Report 
(pp.  190  and  201). 

Inland  Transit. — Ballinasloe  fair  may  also  be  taken  as  a  good 
starting  point  for  an  illustration  of  the  conditions  incidental  to 
the  cattle-traffic  between  England  and  Ireland,  because  with 
regard  to  it  the  subject  can  be  taken  up  at  the  point  where  it, 
was  left  by  the  Government  Commissioner  in  charge  of  the 
inspection,  and  the  advantage  is  thus  gained  of  commencing 
from  an  official  basis.     The  Commissioner  reports  as  follows : — 

**  On  Thursday,  the  3rd  October,  I  found  great  numbers  of  cattle  in  and 
about  the  fair  showing  symptoms  of  exhaustion  and  foot-soreness,  owing  to 
the  extreme  heat  of  the  day,  and  to  having  been  overdriven;  but  in  no 
instance  could  I  discover  vesicles  between  the  claws  or  in  the  mouths  of  any 
such  footsore  or  lame  animals.  Those  that  slobbered  at  the  mouth  did  so  in 
the  usual  manner  of  cattle  suffering  from  exhaustion ;  but  in  such  cases  there 
was  an  entire  absence  of  the  peculiar  slopping  or  sucking  noise  characteristic 
of  genuine  foot-and-mouth  distemper." 

The  cattle-fair  was,  as  already  stated,  held  on  Friday,  the  4th 
October. 

How  the  cattle  that  arrived  the  day  before  fared  for  food  and 
water,  I  cannot  say.  The  probability  is  that  they  got  neither,  as 
the  fair-green  was  too  poached  to  afford  any  herbage,  and  there 
was  no  provision,  so  far  as  I  could  ascertain,  for  watering  cattle 
on  it  It  is  not  likely  that  the  drovers,  having  once  got  their 
beasts  on  the  green,  would  drive  them  off  again  in  search  of  food 
or  water ;  and  it  is  certain  that  the  arrivals  during  the  ensuing 
night  and  following  morning  must  have  been  compelled  to  make 
their  last  meal  sufficient  for  their  wants  until  they  arrived  at 
their  new  destination.  Supposing  their  destination  to  be  Eng- 
land, the  coursed  of  events  must  have  been  very  nearly  what  I  am 
now  about  to  describe. 

Most  of  the  cattle  which  exchanged  hands  had  been  bought 
by  noon  on  the  4th  October,  and  the  energies  of  the  purchasers 
on  English  account  were  by  that  time  directed  to  obtaining  an 
appropriation  of  trucks  for  the  conveyance  of  their  stock  to  North 
Wall.  Their  drovers  were, busy  driving  the  cattle  to  one  of  the 
numerous  strips  of  land  adjacent  to  the  railway,  which  had  been 
hired  by  the  Company  for  the  temporary  reception  of  stock 
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coming  to  and  going  from  the  fair.  There  was  no  provision  for 
giving  water  to  the  cattle  in  these  hoof-poached  paddocks,  for 
the  Transit  of  Animals  (Ireland)  Order  does  not  compel  railway 
companies  to  have  water-troughs  at  their  cattle-sidings ;  and 
although  the  swollen  Suck  was  flowing  at  a  very  trifling  dis^ 
tance  from  the  station,  I  did  not  see  a  single  lot  of  cattle  driven 
to  the  river-side.  This  might  not  have  been  the  fault  of  the 
owners  or  the  drovers,  for  I  was  unable  to  ascertain  whether 
there  was  any  convenient  public  approach  to  the  stream  frona 
near  the  railway-station.  However,  the  points  to  be  kept  in 
view  are  these: — 1st,,  the  railway  company  did  not  supply 
their  pens  and  paddocks  with  troughs  of  water ;  and  2nd,  the 
cattle  had  to  commence  their  journey  without  that  refreshment^ 
after  having  already  been  kept,  in  all  probability,  at  least  24  hours, 
without  food  or  water. 

Arriving  in  Dublin  on  the  Friday  evening,  I  ascertained 
that  cattle  from  Ballinasloe  would  probably  reach  North  WaU 
in  a  more  or  less  continuous  stream  during  the  night  and  the 
next  day ;  and  as  many  as  possible  would  be  put  on  board  the 
steamboats  timed  to  leave  for  the  various  English  ports  by  the 
morning  and  evening  tides  on  Saturday,  The  probability  of 
their  being  fed  and  watered  in  the  receiving-yards  belonging  to 
the  various  railway  and  steamboat  companies  is,  as  will  presently  . 
be  seen,  very  small  indeed,  except  in  the  yard  belonging  to  aa 
English  railway  company. 

As  a  matter  of  fact,  therefore,  the  majority  of  the  cattle 
bought  at  Ballinasloe  fair  for  exportation  to  Great  Britain  wese 
not  fed  or  watered  from  Thursday  until  Sunday,  at  the  earliest* 
Those  that  were  sent  by  the  London  and  North- Western  Rail- 
way Companies*  boats,  via  North  Wall  and  Holyhead,  doubtless 
obtained  water,  and  perhaps  a  little  hay,  on  Saturday  morning  at 
North  Wall,  and  at  Holyhead  on  Saturday  night  or  Sunday 
morning.  The  remainder  were  shipped  to  Liverpool,  Bristol^ 
Glasgow,  and  other  ports,  without  having  had  fpod  or  water 
for  at  least  two  days,  during  which  they  underwent  the  fatigue 
of  the  journey  by  road  or  rail  to  Ballinasloe,  that  of  standing  ia 
the  fair  and  the  railway  paddock  nearly  all  one  day,  if  not 
part  of  another,  and  that  of  the  railway  jouiiney  from  Balli- 
nasloe to  Dublin  (92  miles).  After  their  two  days'  fast  and 
fatigue,  they  had  to  stand  in  the  hold  of  a  steamboat  during  a 
sea-passage  varying  in  duration  from  12  to  24  hours,  and  to  un- 
dergo the  hardships  incidental  to  the  shipment,  to  the  passage,  and 
to  the  subsequent  landing,  before  receiving  even  a  drop  of  water. 

I  have  taken  Ballinasloe  fair  as  the  starting-point  of  this  part 
of  the  subject  simply  because  there  is  official  evidence  of  the 
condition  of  the  cattle  on   their   arrival ;    but  what   is  true  of 
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Ballinasloe  is  doubtless  true  of  every  fair  and  great  market  in 
Ireland,  the  only  essential  difTerence  being  the  greater  or  less 
time  during  whicli  the  animals  are  kept  in  a  starving  condition^ 
as  that  of  course  varies  with  the  distance,  and  the  facilities  of 
communication,  between  the  place  of  origin  of  the  cattle  and 
their  port  of  destination  in  England. 

It  therefore  seems  to  me  that,  as  a  matter  of  humanity  as  well 
as  of  commercial  expediency,  a  detention  in  the  receiving-yard 
of  the  steamboat  company  should  be  enforced  by  law  sufficient 
to  allow  of  the  feeding  and  inspection  of  the  stock  previous 
to  their  shipment  to  England.  Many  objections  have  been 
urged  against  this  view,  but  those  who  read  this  report  will 
probably  be  able  to  estimate  their  value  after  considering  the 
facts  relating  to  inspection  in  England,  by  the  light  of  the  know- 
ledge of  the  results  of  inspection  on  the  Continent 

Irish  Ports. — More  than  o.ne-third  of  the  total  number  of 
animals  exported  from  Ireland  *  are  sent  by  way  of  Dublin ;  and 
lines  of  steamers  ply  regularly  between  the  North  Wall  and 
Liverpool,  Holyhead,  Bristol,  Glasgow,  Silloth,  and  other  ports* 
No  record  is  kept  of  the  ports  of  destination  of  animals  exported 
from  Ireland  to  Great  Britain,  but  there  can  be  no  question  that 
by  far  the  largest  proportion  of  the  consignments  of  live  stock 
from  Dublin  go  to  Liverpool  and  Holyhead.  I  therefore  devoted 
particular  attention  to  the  arrangements  connected  with  these 
lines  of  communication  between  Ireland  and  Great  Britain* 
Cattle,  sheep,  and  pigs  exported  via  Dublin  are  either  purchased 
in  the  cattle-market  on  the  market-day  (Thursday),  or  they  are 
sent  from  the  inland  fairs,  markets,  and  farms  by  road  or  rail* 
Formerly,  all  animals  intended  for  shipment  to  England  were 
of  necessity  driven  either  from  the  cattle-market,  or  the  various, 
railway  stations,  across  the  middle  of  the  city;  but  recently  the 
Midland  Great  Western  Railway  of  Ireland  has  extended  its  line 
to  North  Wall,  and  thus  a  great  amount  of  unnecessary  driving 
and  cruelty  has  been  obviated. 

When  animals  intended  for  shipment  to  England  arrive  at 
North  Wall  they  are  taken  to  the  receiving-yard  or  lair  belonging 
to  the  steamboat  or  railway  company  by  whose  route  they  are  to 
be  sent.  These  yards  abut  against  the  roadway  of  the  quay,  and 
are  adjacent  to  the  offices  of  the  several  companies.  I  cannot  say 
that  I  have  seen  every  receiving-yard  of  the  kind  in  Dublin,  but 
I  have  examined  enough  to  enable  me  to  state  that  they  belong  to 
two  categories,  one  exceedingly  good  in  arrangement  and  mode  oi 


*  These  were  as  follows,  in  1870,  1871,  and  1872  :— 

Oxen,  Bnll»,  and  Cows.            Calvw.             Sheep  and  Lambs. 

1870  ..     415,673       ..       38.296       ..       620.834       .. 

1871  ..     423.396      '..       tJO.529       ..       684.708       .. 

1872  (Cattle)  616,080 518,606       .. 

Swine. 
422.076 
528,244 
443,644 

212  Report  on  the  Trade  in  AnimaU. 

maintenance,  and  the  other  precisely  the  reverse.  In  the  first 
class  I  would  place  the  receiving-yard  belonging  to  the  London 
and  North-Western  Railway  Company,  and  I  regret  that  no  other 
yard  in  Dublin  that  has  come  under  my  notice  is  worth  classi- 
fying with  it.  This  yard  is  commodiously  divided  into  pens  for 
horned  and  other  stock,  the  latter  being  covered  with  substantial 
roofs.  All  the  divisions  are  kept  thoroughly  cleansed  and  white- 
washed, and  each  pen  is  furnished  with  a  drinking  trough.  This 
is  precisely  what  a  receiving-yard  for  live  stock  should  be  ;  and 
it  seems  only  fair  to  assume  that  what  an  English  railway  com- 
pany can  afford  to  do  in  Ireland,  is  not  beyond  the  means  of 
Irish  steamboat  companies  doing  a  large  carrying-trade  to  the 
principal  ports  on  the  western  coast  of  Great  Britain. 

The  next  yard  to  that  just  described  is  a  large  square  open  piece 
of  ground  with  two  water  troughs  near  one  corner.  In  the  absence 
of  any  permanent  pens  for  the  reception  of  cattle  or  sheep,  the  inte- 
rior of  this  yard  would  have  a  desolate  appearance,  but  for  the  fact 
that  it  is,  to  a  certain  extent,  diversified,  though  not  decorated,  by 
an  accumulation  of  empty  boxes,  barrels,  and  crates,  which  are 
turned  to  useful  account  by  the  drovers  as  mobile  temporary 
divisions  between  their  several  herds.  As  there  is  no  inspection 
of  animals  while  they  rest  in  the  r^eiving-y^rd,  or  at  any  other 
time  previous  to  their  shipment  from  Ireland,  except,  perhaps, 
in  the  Dublin  market,  it  may  easily  be  understood  that  a  yard 
managed  in  this  manner  must  become  a  nest  of  disease.  The 
passage  from  Dublin  to  Liverpool  is  generally  about  twelve  or 
fourteen  hours  in  duration.  Supposing  that  a  beast  imbibed  the 
germs  of  foot-and-mouth  disease  .  in  the  receiving-yard  in 
Dublin,  it  would,  in  the  absence  of  inspection  at  Liverpool,  pass 
inland  without  detection,  and  in  all  probability  would  affect  a 
hundred  or  more  other  cattle  either  in  the  steamboat,  on  the 
railway,  or  in  the  market,  before  the  existence  of  the  disease 
in  the  infecting  animal  was  discovered,  either  by  the  consignee 
or  by  the  veterinary  inspector  of  the  local  authority  on  the 
market. 

There  is  no  inspection  of  animals  previous  to  shipment,  either 
at  Dublin  or  any  other  Irish  port ;  but  a  policeman  would  pro- 
bably stop  any  that  were  evidently  in  an  advanced  stage  of  disease. 
The  London  and  North-Western  Railway  0>mpany  have  also 
adopted  a  system  of  scouts,  as  a  rough  kind  of  substitute  for 
inspection.  The  men  thus  employed  have  an  empirical  know- 
ledge of  the  appearance  of  an  animal  affected  with  foot-and- 
mouth  disease ;  and  if  they  suspect  any  that  are  about  to  enter 
the  Company's  receiving-yard,  they  signal  to  the  gate-keeper,  the 
gates  are  closed,  and  the  suspected  animal  is  turned  into  a 
separate  yard  until  examined  by  a  veterinary  surgeon.     Connected 
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with  this  receiving-yard,  but  separated  from  it,  is  a  hospital-shed 
for  the  reception  of  diseased  animals. 

These  excellent  arrangements  are  made  by  the  London  and 
North- Western  Railway  Company  as  a  matter  of  business.  The 
manager  in  Dublin  is  convinced  that  a  humane  and  rational 
method  of  conducting  the  traffic  is  not  only  possible,  but  in  the 
long  run  remunerative.  Following  out  bis  system,  the  men  em- 
ployed in  this  receiving-yard  do  not  object  to  give  water  in 
moderate  quantities  to  the  cattle  previous  to  their  shipment,  pro- 
vided that  a  small  quantity  of  hay  is  allowed  first;  but  other 
people  object  to  giving  water,  on  the  ground  that  it  induces 
scouring  during  the  passage.  No  doubt  beasts  that  have  been 
kept  for  two  or  three  days  without  food  or  water  will  drink  an 
immoderate  quantity  in  the  receiving-yard,  if  allowed  to  do  so ; 
and  if  this  water  is  taken  without  food  being  also  given,  the  cattle 
will  almost  certainly  suffer  from  scouring.  Thus,  water,  which 
costs  nothing,  is  not  given,  because  the  dealers  will  not  go  to 
the  expense  of  a.  little  hay.  I  am  strongly  of  opinion  that  all 
receiving-yards  should  be  divided  into  convenient  pens  for  each 
description  of  live  stock,  that  all  animals  should  receive  food  and 
water  there  previous  to  shipment,  and  that  they  should  invariably 
be  examined  by  a  Government  Inspector  during  the  period  of 
rest  afforded  by  the  necessity  of  feeding  them. 

The  arrangements  at  Drogheda,  Cork,  and  Waterford  do  not 
differ  in  principle  from  those  at  Dublin.  Drogheda  seemed  to 
me  to  merit  its  unenviable  reputation  as  a  centre  of  disease ; 
but  I  found  the  receiving-yards  at  Cork  and  Waterford  far  better 
kept  than  previous  experience  had  led  me  to  expect  The  great 
fault  is,  that  cleansing  and  disinfecting  materials  are  not  made 
sufficient  use  of  in  most  cases;  while  some  yards  are  never 
cleansed  further  than  to  the  extent  incidental  to  die  collection  of 
the  dung,  which  is  sold  periodically. 

It  would  not  be  just  to  the  Great  Western  Railway  Company, 
however,  if  I  did  not  state  that  their  business  at  Waterford  is  carried 
on  in  the  same  enlightened  spirit  as  that  of  the  London  and  North- 
Westem  at  Dublin.  Further  than  this,  the  Great  Western  Com- 
pany, I  was  informed,  are  now  building  steamboats  of  a  superior 
character,  and  otherwise  exerting  themselves  to  put  their  cattle 
traffic  in  the  south  of  Ireland  on  a  thoroughly  satisfactory  basis. 
In  particular,  I  may  mention  that  a  series  of  experiments  have 
been  made  to  test  the  practicability  of  establishing  a  large  dead- 
meat  trade  with  Ireland  at  all  seasons  of  the  year,  one  feature  of 
which  is  the  use  of »  Ash's  patent  self- ventilating  rail  way- van, 
which  keeps  the  air  free  from  dust,  and  at  a  steady  temperature 
throughout  the  journey.  The  probable  results  of  so  important  an 
experiment  cannot  yet  be  inferred ;  but  if  they  should  lead  to  the 
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voluntary  slaughter  of  all  fat  stock,  both  foreign  and  Irish,  at  the 
port  either  of  shipment  or  landing,  without  enhancing  the  cost  of 
meat  to  the  consumer,[the  difficulties  now  connected  with  the  proper 
regulation  of  the  trade  in  animals  will  be  very  much  diminished. 

T/ie  Western  English  Ports. — Bristol. — The  city  of  Bristol — 
that  ^^fojis  et  origo  mali  "  of  the  West  of  England  newspapers — 
and  the  surrounding  district  have,  probably,  fairly  earned  almost 
every  bad  word  that  has  been  spoken  or  written  against  the  great 
market  of  the  West.  So  strongly,  indeed,  is  it  felt  that  Bristol 
Market  is  the  plague-spot  of  the  district,  that  the  Somersetshire 
magistrates  assembled  in  Quarter  Sessions  have  endeavoured  to 
obtain,  from  the  Privy  Council,  authority  to  enact  that  all  animals 
going  into  Somersetshire  from  Bristol  Market,  or  through  the  city 
of  Bristol,  should  be  isolated  by  the  farmer  from  the  rest  of  his 
stock  for  a  period  of  nine  days,  and  that  the  purchaser  of  such 
stock  should  give  notice  to  the  nearest  policeman  of  his  having 
bought  animals  that  had  come  from  or  through  Bristol. 

Previous  to  the  great  autumn  fair,  I  visited  Bristol  for  the 
purpose  of  witnessing  the  arrival  of  the  Irish  cattle  that  were 
sent  there  for  sale.  They  were  landed  from  the  Irish  steamers 
on  a  broad  quay  at  Cumberland  Basin,  provided  with  two  or 
three  large  water-troughs,  well  whitewashed,  and  otherwise 
scrupulously  clean.  Watching  the  operation  of  unloading  were 
the  Government  veterinary  inspector  and  an  officer  of  the 
Royal  Society  for  the  Prevention  of  Cruelty  to  Animals;  but 
it  was,  nevertheless,  difficult  to  prevent  cruelty  and  to  keep 
matters  going  smoothly,  owing  chiefly  to  the  absence  of  police- 
men, except  at  rare  intervals, — the  whole  of  one  side  of  the 
Cumberland  Basin  being  in  charge  of  but  two  constables.  As 
a  consequence,  the  drovers  took  to  fighting,  and  the  cattle  were 
landed  without  proper  manual  assistance.  Out  of  one  cargo^ 
I  saw  one  beast  dislocate  its  shoulder,  and  others  receive  in- 
juries of  a  less  serious  nature.  No  fault  could  be  found  with 
the  landing-place,  and  the  cattle  had  plenty  of  time  and  oppor- 
tunity to  assuage  their  thirst  Several  animals,  especially  pigs, 
were  apparently  suffering  from  foot-and-mouth  disease ;  but  the 
Government  inspector  assured  me  that  he  had  no  jurisdiction 
except  over  foreign  animals,  while  the  inspector  of  the  local 
authority  was  not  on  the  quay.  As  soon  as  the  cargoes  were 
discharged,  the  process  of  cleansing  the  steamboats  commenced^ 
according  to  the  regulations  of  the  Privy  Council,  and  under 
the  superintendence  of  the  Government  inspector.  In  no  other 
port  did  I  observe  that  this  important  provision  was  so  thoroughly 
complied  with  as  at  Bristol. 

The  Irish  stock  arrived  chiefly  on    Saturday,   and  the  fair 
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was    held    on .  the    following   Monday,  in   the    ordinary  cattle- 
market.     The  market-place  is  a  large  square,  surrounded  by  a 
stone  wall,  well  paved  with  stone,  and  divided  into  sections  by 
low  walls,  also   of  stone.     It   is  furnished  with    a   good -sized 
circular  drinking-trough,  and  is  from  end  to  end  almost  better 
kept  than  any  other  market-place  I  have  yet  seen,  in  the  United 
Kingdom  or  on  the  Continent     The  walls  are  frequently  white- 
washed, and,  after  the  manure  is  removed,  the  paving  is  plenti- 
fully bestrewn  with  lime.     The  cattle  in  the  fair  were  exclu- 
sively Irish,  with  the  exception  of  one  lot.     They  were  carefully 
examined,  as  also  were  the  sheep,  by  the  veterinary  inspector  of 
the  local  authority ;  but  it  was  evidently  too  much  work  for 
one  man  to  do  properly  within  the  available  time.     It  occurred 
to  me  that  much  good  would  result  if  the  distinction  between 
Government  inspector  find  local  inspector  were  abolished,  and 
if  either  the  local  or  the  central   authority  appointed  a  chief 
inspector  and  a  subordinate,  the  Government  paying  the  whole 
or  part  of  the  salary  of  the  former,  on  condition  that  he  was  to 
be  held  responsible  for  the  proper  discharge  of  the  duties  now 
performed  by  the  Government  inspector.     In  this  manner  two 
veterinary  surgeons,  instead  of  one,  would  be  available  for  the 
examination  of  stock  in  the  fair,  or  on  the  weekly  market,  and 
tlierc  would  be  little,  if  any,  additional  expense  either  to  the  local 
authority  or  the  Government. 

The  inspector  of  the  local  authority  at  Bristol  assured  me  that 
he  had  not  seen  a  case  of  foot-and-mouth  disease  in  the  market  for 
more  than  two  months  previous  to  the  fair,  and  there  were  none 
to  be  detected  in  the  fair.  I  took  the  names  and  addresses  of 
six  gentlemen  who  bought  stock  at  the  fair,  as  a  sort  of  check  to 
this  statement;  but  in  no  case  was  it  clear  to  me  that  their 
purchases  took  the  disease  to  the  farms  to  which  they  went. 
The  only  inference  that  could  be  drawn  from  so  slight  an  expe- 
rience was  that  stock  bought  at  Bristol  Market  are  not  so  uni- 
formly diseased  as  has  been  asserted. 

There  can,  however,  be  little  doubt  that  Bristol  is  the  great 
centre  of  infection  in  the  West  of  England ;  and,  if  the  market 
is  blameless,  some  other  portion  of  the  arrangements  must  be 
defective.  I  therefore  carefully  traced  some  beasts  from  an  Irish 
steamboat  to  the  market,  with  a  view  of  ascertaining  what 
became  of  them  in  the  interval,  and  of  judging  whether  the 
secret  was  hidden  in  the  place  of  their  retirement  I  thus  found 
that,  after  the  cattle  had  been  landed  and  watered,  they  were 
driven  to  certain  fields  conveniently  situated  near  the  boundary 
of  the  city  jurisdiction,  some  being  within  that  boundary  and 
some  outside  it  These  fields  are  rented  by  cattle-sales- 
men, and  they  are  used  as  a  temporary  refuge  for  stock  which 
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arrive  between  the  market  dajs.  On  the  morning  when  the 
stock  are  driven  to  the  market,  anj  animal  appearing  to  be 
lame,  or  otherwise^  showing  symptoms  of  disease,  would  be 
left  behind  in  the  pasture;  but  the  others,  though  they  had 
been  in  contact  with  the  diseased  animal,  would  be  sent  to 
market  if  the  contagion  had  not  developed  itself  sufficiently 
for  detection  by  the  inspector.  The  magistrates  of  Bristol 
are,  I  was  informed,  so  strict  in  their  administration  of  the 
law,  that  some  of  the  salesmen  are  said  to  employ  a  veterinary 
surgeon  to  examine  their  beasts  previous  to  sending  them  to 
market.  In  this  way  they  escape  the  penalties  imposed  by  the 
magistrates,  according  to  the  Act,  on  the  owners  of  manifestly 
diseased  animals  sent  to  the  market ;  and  at  the  same  time  they 
sustain  the  evil  reputation  of  Bristol  by  sending  there  animals 
that  have  been  impregnated  with  disease,  but  have  not  developed 
it  sufficiently  to  be  detected  by  the  veterinary  inspector. 

This  practice  is  not  confined  to  Bristol,*  for  it  exists  at  most 
of  the  ports  of  shipment  in  Ireland,  and  at  those  of  landing  on  this 
side  of  St.  George's  Channel.  But,  owing  to  the  prevailing  absence 
of  inspection  at  the  Irish  ports,  fairs,  and  markets,  there  is  natu- 
rally less  care  exercised  in  the  examination  of  the  animals  pre- 
vious to  removing  them  than  there  is  in  England.  It  may  be 
urged  that  here  we  have  conclusive  evidence  of  the  uselessness  of 
inspection  ;  and,  as  the  law  now  stands,  the  statement  would  be 
perfectly  accurate.  But  if  all  fields,  farms,  and  other  premises 
used  by  salesmen  for  the  temporary  reception  of  live  stock  were 
certificated  and  registered ;  if  the  veterinary  inspector  had  the 
power  of  entry  into  such  places,  and  were  required  to  exercise 
it,  for  the  purpose  of  ascertaining  whether  diseased  animals  were 
kept  there,  much  might  be  done  to  prevent  the  spread  of  in- 
fection from  these  nests  of  disease.  With  such  an  alteration  of 
the  law,  the  inspector  should,  on  discovering  the  existence  of 
disease  in  such  premises,  declare  them  to  be  infected  in  refer- 
ence to  the  particular  disease  that  he  found  to  prevail ;  and  the 
local  authority  should  then  prohibit  the  ingress  of  any  other 
stock  into  them,  and  the  egress  of  any  stock  from  them,  until  a 
sufficient  time  had  elapsed  after  the  date  of  the  inspector's  certi- 
ficate of  freedom  from  infection.  If  such  regulations  were 
made,  and  properly  carried  out,  it  would  not  surprise  me  to 
learn  that  the  Somersetshire  magistrates  had  discovered  several 
*^ fountains  of  disease^'  in  the  parishes  of  Knowle  and  Long 
Ashton,  and  that  the  prohibition  of  egress  of  stock  from  such 
premises  until  ten  days  after  they  had  been  certified  to  be  free 

*  The  same  thing  occurs  ^i  Yorkshire.    I  know  one  field  that  was  ns^  for 
some  time  during  me  autumn  in  this  manner,  and  which  was  never  free  from  ^ 
infection.— J.  D.  D, 
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from  disease,  would  be  more  effectual  in  controlling  the  spread 
of  foot-and-mouth  disease  than  the  isolation  of  animals  bought 
in  Bristol  Market 

It  is,  however,  quite  as  necessary  that  this  should  be  done  in 
Ireland  as  in  England,  because  disease  is  propagated  bj  the  ' 
same  means  in  both  countries,  and  frequently  animals  bought  in 
Ireland  go  direct  to  the  English  farmer  without  coming  under 
the  cognizance  of  a  local  authority,  because  they  are  not 
exposed  for  sale  in  a  fair  or  market.  Several  purchasers  oif  such 
stock  have  testified  to  the  fact  that  they  have  taken  foot-and- 
mouth  disease  with  them  to  their  English  home,  thus  giving  a 
direct  negative  to  the  oft-repeated  assertion  that  Irish  stock  take 
foot-and-mouth  disease  in  our  English  fairs  and  markets. 

Liverpool. — While  at  Bristol  very  great  attention  is  paid  to 
the  cleanliness  of  the  cattle-market  and  of  the  steamboats, 
this  cannot  be  reported  of  Liverpool.  There  are  no  water- 
troughs  at  the  usual  landing-places,  but  the  Irish  cattle  are 
driven,  immediately  after  debarkation,  either  to  the  Tailway 
receiving-pens  (where  water-troughs  are  provided),  or  to  the 
premises  in  the  occupation  of  the  consignee.  The  cattle-market 
is  situated  at  West  Derby,  some  distance  from  the  docks :  it 
is  very  well  arranged,  on  a  similar  plan  to  the  Dublin  cattle- 
market,  but  is  exceedingly  dirty  and  somewhat  dilapidated,  with 
a  rickety  pavement  and  defective  drainage.  It  is  entirely  a  fat- 
stock  market,  otherwise  it  could  not  fail  to  be  a  great  focus  of 
disease.  The  salesmen  pay  a  stipulated  rent  per  annum  for 
their  oflfice,  and  they  generally  occupy  the  same  sets  of  pens,  pay- 
ing the  regulation  toll  per  head  of  cattle  and  per  score  of  sheep. 
This  is  a  very  good  plan,  and,  if  properly  carried  out,  must 
simplify  the  duties  of  the  market  authorities.  In  reply  to  my 
inquiries  as  to  inspection,  I  was  informed  that  two  veterinary 
inspectors  are  employed,  and  a  number  of  police  to  assist ;  and 
my  informant  added  that  the  police  inspect  as  much  as  the 
veterinary  surgeons,  because,  as  all  the  cattle  would  soon  be 
killed,  the  inspection  is  only  a,  matter  of  form.  ,  However,  it 
seemed  to  me  that  a  diseased  animal  might  very  possibly  not  be 
sold,  and  would  in  that  case  be  sent  back  to  the  sidesman  s  fields, 
and  infect  any  number  of  dairy  or  store  stock  intended  for  the 
markets  of  Cheshire,  Lancashire,  and  Yorkshire.  Moreover, 
although  there  is  a  very  good  slaughter-house  in  the  vicinity  of  the 
market,  the  authorities  of  West  Derby  will  not  license  it ;  there- 
fore it  is  impossible  to  kill  diseased  animals  without  first  driving 
them  to  a  slaughter-house  along  roads  which  may  communicate 
the  infection  to  the  next  lot  of  stock  driven  along  them. 

Such  facts  as  these  seem  to  demonstrate  the  necessity  of  a 
system  of  supervision  over  cattle-dealers,  however  repugnant  it 


218  Report  on  the  Trade  in  Animals. 

may  be  in  principle  to  our  ideas  of  individual  liberty.  That 
cattle-dealers  should  be  known,  it  seems  necessary  that  they 
should  be  required  to  take  out  a  licence ;  and  that  the  premises 
used  by  them  for  the  temporary  reception  of  stock  should  be 
registered,  it  is  necessary  that  they  should  be  certificated.  By 
these  means,  and  with  the  aid  of  the  veterinary  inspector  of  a 
local  authority  reporting  any  salesman,  who  should  exhibit  dis- 
eased beasts,  to  the  local  authority  of  the  district  in  which  he 
holds  or  occupies  fields,  lairs,  &c.,  in  order  that  such  premises 
may  be  properly  examined,  with  a  view  to  ascertain  whether  the 
stock  in  them  are  also  affected,  much  might  be  done  to  prevent 
fairs  and  markets  continuing  to  be  the  great ^oa  of  contagioa 

The  arrangements  at  Liverpool  for  the  landing  of  foreign 
animals  are  the  most  unsuitable  that  I  have  yet  seen  at  any  large 
port.  There  is  no  permanent  provision  even  for  the  reception  of 
animals,  but  certain  of  the  dock  sheds  are  certificated  for  the 
purpose.  The  consignees  of  a  cargo  of  foreign  animals  arrange  to 
hire  one  or  more  of  these,  or  a  part  of  one.  The  cattle  are  fed 
with  hay,  which  is  strewn  on  the  floor,  and  are  watered  in  move-^ 
able  troughs  supplied  by  a  hose  from  the  fire-plug.  The  sheds 
are  afterwards  cleansed  by  the  hirers,  and  the  next  day  they  may 
be  used  for  storing  grain,  sugar,  or  any  other  commodity.  Con- 
sidering that  16,071  foreign  animals  were  imported  into  Liver- 
pool in  1871,  it  seems  incredible  that  there  should  be  no  better 
provision  for  their  reception  and  detention  until  after  inspection. 
About  one-half  of  these  animals  were  German  sheep,  and  the 
remainder  were  cattle  from  Spain  and  Portugal — the  two  un- 
scheduled countries  from  which  we  import  by  far  the  most 
considerable  number  of  animals  affected  with  foot-and-mouth 
disease.  It  would  be  interesting  to  learn  how  such  diseased 
animals  are  dealt  with  at  Liverpool,  and  I  regret  very  much  that 
I  have  not  been  fortunate  enough  to  see  a  cargo  landed  and 
inspected,  and  am  therefore  unable  to  describe  the  proceedings 
from  personal  knowledge. 

Other  Western  Ports, — Holyhead  and  New  Milford  are 
merely  resting-places  for  Irish  stock  after  landing,  and  before 
commencing  their  railway  journey.  The  companies  do  every- 
thing that  can  be  expected  of  them  under  existing  circumstances  ; 
but  it  should,  in  my  opinion,  be  compulsory  on  them  to  supply 
the  animals  with  food  at  such  places  at  the  cost  of  either  the 
sender  or  the  consignee. 

Cardiff,  on  the  other  hand,  is  what  may  be  termed  a  port  of 
ultimate  destination,  as  the  stock  sent  there  are  either  fat 
cattle,  &c.,  which  are  slaughtered  in  the  town,  or  stores,  which 
are  fed  off  by  the  South  Welsh  farmers.  The  principal  trade 
between  Cardiff  and  Ireland  is  with  Cork  ;  and  it  so  happens  that 
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there  is  comparatively  little  foot^nd-mouth  disease  in  the  Cork 
district.  The  trade  with  CardiflF  is  said  to  be  principally  in 
the  hands  of  small  jobbers  at  Cork,  who  drive  their  stock  twenty 
or  thirty  miles  to  the  port,  instead  of  sending  them  by  rail,  and 
thus  avoid  the  danger  of  infection  in  the  railway-trucks. 

The  landing-place  at  Cardiff  is,  very  much  like  that  at  Bristol, 
on  a  small  scale.  It  is  furnished  with  a  good  water-trough,  but 
no  lairs  or  pens,  and  is  in  other  respects  a  miniature  representa- 
tion of  Bristol.  After  having  been  landed  and  watered,  die  cattle 
are  driven  to  the  premises  of  the  consignee  or  to  a  slaughter-house 
in  the  town. 

There  is  no  cattle-market  in  the  town  of  Cardiff,  as  the  Canton 
Market  Company  (Canton  being  a  suburb  of  Cardiff)  have  the 
monopoly  of  the  trade  in  horned  stock.  There  is,  however,  a 
market  for  sheep  and  pigs  in  the  town,  and  adjoining  it  is  a 
slaughter-house,  as  well  as  a  receiving-house  for  cattle  intended 
for  slaughter  in  the  adjoining  building.  In  the  event  of  a 
beast  being  sent  to  the  receiving-house  and  taken  away  again 
instead  of  being  slaughtered,  the  owner  has  to  pay  a  small  fee. 
Thus  the  receiving-house  may  be  made  a  kind  of  repository  or 
market;  and  I  was  informed  that  a  large  number  of  cattle  were 
bought  and  sold  privately  in  this  manner.  As  none  of  these 
premises  appeared  to  be  properly  cleansed  and  disinfected,  I 
inferred  that  a  certain  proportion  of  the  foot-and-mouth  disease 
in  South  Wales  might  be  traced  to  this  source. 

On  inauiry,  the  inspector  of  the  local  authority  informed 
me  that  pigs  are  sometimes  kept  in  this  market  for  a  fortnight 
or  more  before  being  killed,  and  that  a  great  number,  if  not 
affected  when  brought  to  the  market,  develop  foot-and-mouth 
disease  before  they  leave  it.  As  store  sheep  and  pigs  are  brought 
to  the  same  market  every  Saturday,  they  may  take  the  disease 
with  them,  and  spread  it  all  about  the  country.  On  his  repre- 
sentation of  these  facts  to  the  Cattle  Plague  Committee  of  the 
Corporation,  they  ordered  hose  to  be  supplied,  so  that  the  whole 
of  die  market-place  should  be  washed  out  after  every  market- 
day,  and  afterwards  disinfected  with  either  carbolic  acid  or 
chloralum.  I  could  not  ascertain,  however,  that  this  was 
regularly  done ;  and,  in  my  opinion,  such  things  rarely  will  be 
done,  unless  they  are  rendered  compulsory  on  the  part  of  the 
local  authorities,  and  unless  the  Government  send  a  qualified 
inspector,  from  time  to  time,  to  see  that  the  regulations  are  pro- 
perly carried  out  in  the  different  market-towns  of  the  country. 

The  cattle-market  at  Canton  is  situated  outside  the  jurisdiction 
of  the  corporation  of  Cardiff.  Except  at  fair  times,  it  is  evi- 
-dently  far  too  large  for  the  requirements  of  the  district,  being 

VOL.  IX. — S.  8.  Q 
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merely  supplementary  to  the  sheep  and  pig-market,  and  the 
receiring-house  for  cattle,  in  the  town  itself.  It  bears  marks  of 
not  being  frequently  cleansed  and  disinfected,  and  the  abundant 
crop  of  grass  on  it  appeared  to  me  the  natural  effect  of  successive 
doses  of  manure.  Adjoining  it  is  a  large  paddock,  used  for  the 
temporary  reception  of  beasts  intended  for  sale  at  the  next  market* 

III. — ^The  Foreign  Cattle  Trade. 

The  trade  in  animals  with  foreign  countries  is  complicated 
by  the  necessity  of  restricting  free  importation  (subject  to  inspec- 
tion of  the  animals)  to  countries  which  have  been  free  from 
cattle-plague  for  a  certain  period,  and  which  do  not  permit  the 
importation  of  cattle  from  other  countries  in  which  cattle-plague 
has  existed  within  the  period  deemed  necessary  for  the  destruc* 
tion  of  the  germs  of  contagion. 

For  this  reason,  foreign  countries  which  export  live  stock  to 
England  are  divided  into  two  classes — namely  (1),  the  scheduled 
countries,  animals  from  which  are  killed  at  the  port  of  landing  ; 
and  (2),  the  unscheduled  countries,  animals  from  which  must 
undergo  a  quarantine  of  at  least  twelve  hours  at  the  port  of  landing, 
and  must  then  be  examined  during  daylight  by  the  Government 
veterinary  inspector;  if  found  healthy,  they  may  be  moved 
inland,  but  if  any  animals  are  found  affected  with  any  contagious 
or  infectious  disease,  either  the  diseased  animals  or  the  whole 
cargo  may  be  immediately  slaughtered  at  the  port  of  landing. 
The  animals  from  scheduled  countries  are  landed  within  a 
specified  circumscribed  area,  known  as  the  *' defined  part  of  the 
port,"  beyond  the  confines  of  which  they  are  not  allowed  to  pass, 
and  within  which  they  must  be  slaughtered  within  ten  days^ 
exclusive  of  the  day  of  landing.  Animals  from  unscheduled 
countries  are  landed  at  any  other  convenient  part,  and  are  sup- 
posed not  to  come  into  contact  with  other  animals  until  after  their 
inspection  and  their  release  as  healthy  animals,  after  which  they 
are  regarded  by  the  law,  to  all  intents  and  purposes,  as  British 
animals.  But  all  animals,  whatever  their  origin,  breed,  or 
nationality,  going  within  the  confines  of  the  *' defined  part'^ 
of  the  port  are  immediately  dealt  with  as  if  they  had  come  from 
a  scheduled  country,  that  is  to  say,  they  are  not  allowed  egress, 
from  the  "  defined  part "  except  as  "  dead  meat" 

It  is  necessary  to  draw  this  distinction,  because  the  influence 
of  the  trade  in  foreign  animals  on  the  spread  of  foot-^nd-mouth 
disease  depends  almost  entirely  upon  the  number  and  condition  of 
the  animals  imported  from  unscheduled  countries,  and  scarcely  at 
all  upon  either  the  number  or  the  condition  of  those  coming  fron^ 
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Bchedaled  conntries,  because  the  latter  are  slaughtered  within  the 
defined  part  of  the  port  at  which  they  are  landed. 

As  the  statistics  for  the  jear  1872  are  not  yet  available,  it  is 
necessary  to  illustrate  this  paper  with  those  for  1871,  being  the 
last  complete  year  previous  to  the  investigation  made  during  last 
autumn.     The  figures  are  as  follows : — 

Table  VII.— Impobtations  of  Stock  from  Scheduled  Countries  in  1871. 


1         Cattle.         1         Sheep. 

Pigs. 

Total. 

1                                                     1 
Belgium        301             104,394     ;        2,099 

France ••           !                24     j        1,709 

Germany*     i      77,144      '      491,127     '      36.045 

Buasia |            270      |               60    j             44 

106,794 

1,733 

604,316 

374 

77,715      ;      595,605    |      39,897 

713,217 

Table  VIII. — Impobtatiojis  of  Stock  from  Unscheduled  Countries  in  1871. 


CatUe. 

Sheep.        I          Pigs. 

Total. 

Denmark       16,411 

Hollandf      106,186 

Norway         1,020 

Portugal        20,462 

Spain 19,984 

Sweden *   ..             5,615 

Other  countries    ....                  33 

13,402     i          3,018 

304.417    !        41,850 

2,129     !                41 

37                      8 

30     j                13 

633                  131 

24     .              655 

32,831 

452,453 

3,190 

20,507 

20,027 

6,379 

712 

169,711     1       320,672            45,716 

1                       I                       ' 

536,099 

Now  the  question  which  bears  most  closely  on  the  object  of 
my  investigation  is  clearly,  How  many  of  these  animals  were 
found  to  be  affected  with  foot-and-mouth  or  other  contagious  dis* 
eases  on  their  arrival  in  this  country,  and  firom  what  class  of 
country  did  they  come — the  scheduled  or  the  unscheduled? 
The  Report  of  the  Veterinary  Department  of  the  Privy  Council 


♦  Sheep  and  goats  from  Gennany  were  removed  from  the  •* Schedule"  on 
the  20th  April,  1871 ;  but  the  figures  here  given  include  the  importationa  ior  the 
whole  year. 

t  Cattle  brought  from  the  Ketherlanda  were  under  the  operation  of  the 
"Schedule"  until  the  20th  April,  1871;  but  the  figures  here  given  include 
the  importations  for  the  whole  year. 
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for  1871  (p.  27)  enables  me  to  answer  this  question  with  pre- 
cision as  follows : — 

Table  IX. — Number  of  Imported  Animals  found  afiected  with  Foot-and- 
Mouth  Disease  in  1871. 


CatUe.  i  Sheep.      Pigs. 


Total.  I 

I, 


Percentage 

of 

Importations. 


Scheduled  Countries: — 
Belgium        

Germany       


Unscheduled  Countries: 
Spain     

Portugal 

Holland        ..      .. 


88 

292 
201 


62 


183 
69 


183 
219 

292 

201 

4 


•171 
•036 

1-4 
•98 
•0009* 


Table  X. — Number  of  Imported  Sheep  found  affected  with  Scab  in  1871. 


SCHEDULFD  CoxmTBIES  : — 

Belgium 

Germany 

Unscheduled  Cocittries:- 
Holland 

Valparaiso 


Percentage  of  those  Imported. 


•328,  or  about  3J  per  1000 
•538,  or  about  5i  per  1000 

•003,  or  about  3  per  100,000 


In  addition  to  the  foregoing,  1  German  and  5  Dutch  beasts 
were  discovered  to  be  affected  with  pleuro-pneumonia  during  the 
year  1871. 

The  figures  relating  to  Holland  prove  that  it  is  quite  possible 
to  render  inspection  efficient.  If  the  same  high  standard  of 
efficiency  is  not  always  maintained  in  a  country,  it  must  be 
owing  to  a  laxity  on  the  part  of  the  authorities,  such  as  is  not 
unfrequently  bred  by  immediate  success.  However,  the  monthly 
reports  published  by  the  Veterinary  Department  during  1872, 
stating  the  number  of  foreign  animals  brought  by  sea  to  ports  in 
Great  Britain,  which  by  inspection  on  landing  were  found  to 
be  affected  with  a  contagious  or  infectious  disease,  show  that 
during  the  whole  of  the  year  Holland  sent  us  181  cattle,  18  sheep, 
and  40  pigs  affected  with  foot-and-mouth  disease,  1  beast  with 


♦  Not  quite  one  in  100,000. 
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pleuro-pneumonia,  and  9  sheep  with  sheep-scab.  The  importa- 
tions from  the  Netherlands  last  jear  amounted  to  58,286  cattle, 
239,734  sheep,  and  9871  pigs,  so  that  rather  more  than  3  cattle  in 
every  thousand,  or  8  animals  in  every  ten  thousand  of  the  total 
imports,  were  on  inspection  in  England  found  affected  with  foot- 
and-mouth  disease.  These  facts  seem  to  prove  that,  if  proper 
care  is  exercised  in  the  inspection  of  animals,  previous  to 
shipment  and  after  landing,  the  risk  of  importing  a  disease 
like  foot-and-mouth,  is  reduced  to  very  small  proportions. 

Foreign  Ports — Hamburg, — ^The  shipping-stage  for  cattle  at 
this  port  is  provided  with  the  best  covered  lair  that  I  have  seen, 
with  the  exception,  perhaps,  of  the  London  and  North- Western 
Company's  yard  at  Dublin.  It  is  entirely  covered  by  a  double-span 
roof;  and  cattle  intended  for  shipment  are  said  to  be  examined 
here  by  the  Government  inspector.  Unfortunately,  the  returns 
of  cattle  found  affected  with  contagious  or  infectious  disease  on 
their  landing  in  England  show  that  the  inspection  at  Hamburg 
and  other  German  ports  is  not  so  efficient  as  it  might  be.  This 
laxity  is  to  some  extent  explained  by  the  fact  that  so  long  as  a 
country  is  scheduled  by  the  English  Government  there  is  less 
care  devoted  to  the  detection  of  disease  in  the  exporting  country 
than  there  otherwise  might  be,  because  it  is  felt  that  the  animals 
will  be  slaughtered  at  the  port  of  landing  in  any  case,  and  that 
nothing  worse  can  happen  to  them  under  any  circumstances. 
So  long  as  countries  are  scheduled  or  unscheduled  simply  on 
account  of  the  possible  danger  of  cattle-plague,  this  kind  of 
inattention  to  the  detection  of  foot-and-mouth  disease  must  be 
expected  to  continue  ;  but  if,  over  and  above  the  precautions  now 
taken  with  reference  to  cattle-plague  and  sheep- pox,  it  were 
insisted  upon  by  the  English  Government  that  efficient  inspection 
with  reference  to  pleuro-pneumonia,  foot-and-mouth  disease,  and 
sheep-scab,  should  be  an  indispensable  condition  to  free  entry  of 
live  stock  imported  from  foreign  countries,  a  great  improve- 
ment would  doubtless  ensue.  We  might  then,  for  instance,  in 
a  short  time  import  Spanish  and  Portuguese  cattle  free  from 
foot-and-mouth  disease,  whereas,  in  1871,  so  large  a  proportion 
of  cattle  affected  with  it  arrived  from  those  countries,  that  they 
ought  to  have  been  scheduled  in  consequence. 

The  Hamburg  cattle-market  is  situated  outside  the  limits  of 
the  town,  and  is  arranged  on  the  same  plan  as  the  Dublin  and 
Liverpool  markets ;  but  the  offices  are  more  conveniently  placed, 
and  each  is  marked  with  the  name  of  the  dealer  who  rents  it.  In 
the  neighbourhood  of  the  market  are  extensive  ranges  of  cattle- 
sheds  belonging  to  the  dealers,  and  used  by  them  for  housing 
their  stock  before  sending  them  to  the  shipping-stage,  or  to 
the  market,  as  the  case  may  be.     At  the  time  when  I  was  in 


224  Report  on  the  Trade  in  Animals. 

Hamburg  these  cattle-sheds  were  in  greater  request  than  usual, 
because  no  cattle  could  be  sent  into  the  fields  in  a  certain  district, 
for  fear  of  their  becomibg  infected  with  the  cattle-plague. 

The  cattle,  sheep,  and  pigs  which  arrive  at  Hamburg  by 
railway  are  either  penned  at  the  station  previous  to  being  sent 
to  the  market,  or  are  driven  to  the  cattle-sheds  belonging  to  the 
owner.  The  railway-pens  are  very  extensive,  and  seemed  to  be 
used  for  keeping  animals  a  considerable  time.  But  the  same 
objection  exists  against  these  pens  and  cowsheds  as  against 
the  fields  occupied  by  the  English  and  Irish  salesmen,  namely, 
that  diseased  animals  may  be  left  behind  and  infect  others. 
They  have,  however,  the^ad  vantage  of  being  easily  cleansed  and 
disinfected,  whereas  in  the  case  of  fields  that  is  impossible. 

The  outbreak  of  cattle-plague  at  Hamburg,  and  the  vigorous 
manner  in  which  the  disease  had  been  stamped  out  by  the 
authorities,  were  matters  of  great  interest  at  the  time  of  my  visit ; 
I  therefore  drew  up  the  following  brief  sketch,  from  information 
kindly  given  me  by  the  British  Consul  and  other  gentlemen  who 
had  personal  knowledge  of  the  circumstances. 

On  July  23rd  cattle-plague  was  discovered  to  have  broken  out 
on  a  farm  in  the  neighbourhood  of  the  town,  and  a  cow  died  from 
it  on  that  day.  A  cordon  of  police  was  immediately  drawn  round 
the  infected  place,  and  ten  beasts  which  were  included  <  within 
it  were  immediately  slaughtered.  The  farmhouse  was  also  in- 
cluded within  the  police-cordon,  and  the  farmer  and  his  household 
were  compelled  to  undergo  forty-eight  hours'  quarantine  before 
they  were  admitted  outside  the  line  of  investment  At  the  regu- 
lation distance  (I  believe  about  a  mile)  beyond  the  police-cordon, 
was  an  outer  circle  of  military,  and  no  person  who  went  within 
that  line  could  come  out  until  after  he  had  been  carefully  disin- 
fected. No  domestic  animals,  whether  cattle,  sheep,  pigs,  dogs,  or 
horses,  were  allowed  to  pass  the  military  line  under  any  circum- 
stances. People  whose  business  compelled  them  to  pass  it  (the 
inner  line  was  kept  unbroken),  such  as  veterinary  inspectors, 
police,  and  other  officials,  were  disinfected  previous  to  repassing  it 
in  the  following  manner : — The  person  was  placed  in  a  kind  of 
sentry-box,  having  a  perforated  platform  inside  for  him  to  stand 
upon,  and  an  orifice  in  the  door  large  enough  to  receive  the  greater 
portion  of  the  face,  or,  at  any  rate,  the  mouth,  nose,  and  eyes,  thus 
preventing  suffocation.  Beneath  the  platform  was  a  large  vessel 
containing  one  of  the  preparations  used  for  obtaining  large  quan- 
tities of  free  chlorine  gas.  Chemical  action  having  been  set  up, 
the  door  was  firmly  closed,  and  the  gas  escaped  in  dense  clouds 
into  the  sentry-box,  penetrating  the  clothes  and  hair  of  the  person 
inside,  and  thoroughly  destroying  (as  is  believed)  any  germs 
of  disease  that  may  have  become  attached  to  him.     Notwith- 
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standing  these  precautions,  the  plague  burst  through  the  military 
cordon  on  two  occasions,  to  a  distance  of  not  quite  a  mile  each 
time.  Altogether  4  animals  died  and  100  were  killed  in  conse- 
quence of  their  contact,  or  supposed  contact,  with  the  diseased 
beasts.  The  last  case  of  slaughter  was  on  August  26th,  a 
little  more  than  a  month  after  the  first  case  of  Rinderpest  was 
discovered ;  and  on  September  18th  the  district  was  declared 
free  from  disease.  Aldiough  more  than  three  weeks  had  thus 
elapsed  since  the  slaughter  of  the  last  suspected  animal,  the  time 
was  apparently  not  long  enough  for  the  destruction  of  the  virus,  as 
the  Rinderpest  was  shortly  afterwards  said  to  have  again  appeared 
at  Hamburg  ;  but  I  am  not  acquainted  with  the  details  of  this 
fresh  outbreak. 

The  essential  differences  between  the  foregoing  method  of 
proceeding  and  our  own  will  be  at  once  recognised  in  the 
double  cordon,  the  compulsory  disinfection,  and  the  slaughter 
of  animals  at  the  discretion  of  the  authorities  without  their  being 
put  to  the  proof  of  '^  contact "  of  such  animals  with  those  that 
are  known  to  have  been  affected  with  cattle-plague.  The  English 
law,  on  the  other  hand,  enacts  (Act,  §  66)  that  ^'a  local 
authority  may,  if  they  think  fit,  cause  to  be  slaughtered  any 
animal  that  has  been  in  the  same  shed  or  stable,  or  in  the  same 
herd  or  flock,  or  in  contact  with  any  animal  affected  with  cattle- 
plague  within  their  district."  Further,  it  is  enacted  (§  69),  that 
the  compensation  for  the  slaughter  of  animals  under  §  66,  if  the 
owner  elects  that  the  local  authority  shall  dispose  of  the  car- 
ceases,  shall  be  '^  such  sum,  not  exceeding  thirty  pounds,  as  may 
equal  three-fourths  of  the  value  of  the  animal  slaughtered." 
JBut  if  the  animal  slaughtered  is  itself  affected  with  cattle-plague, 
or  with  a  disease  suspected  to  be  cattle-plague,  then  (§  68)  the 
compensation  shall  be  ^^  such  sum,  not  exceeding  twenty  pounds, 
and  not  exceeding  one-half  of  the  value  of  the  animal  imme- 
diately before  it  was  affected  with  cattle-plague,  as  to  the  local 
authority  seems  fit." 

The  Act,  therefore,  imposes  conditions  which  have  a  ten- 
dency to  make  farmers  conceal  cases  of  disease,  in  consequence 
of  their  inability  to  recover  more  than  three-fourths  of  the  value 
of  the  animal  to  the  butcher  (a  mere  trifle  compared  with  the  . 
value  of  pedigree  stock  for  breeding  purposes).  It  also  compels 
the  ratepayers  of  affected  districts  who  are  not  responsible  for  a 
disaster  to  pay  for  the  negligence  of  those  who  ought  to  be  so. 
For  instance,  the  ratepayers  of  the  East  Riding  of  Yorkshire 
have  recently  had  to  pay  for  the  negligence  and  bad  arrangements 
of  the  authorities  of  Hull.*    It  therefore  seems  absolutely  neces- 

*  Vidt  the  desoriptioii  of  the  anangements  at  Hull,  p.  228. 
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sary  that  the  law  should  be  so  altered  as  to  place  these  matters 
on  an  equitable  footing. 

Dutch  Ports. — Having  described  in  detail  the  arrangements 
at  Hamburg,  it  will  not  be  necessary  to  do  more  than  glance  at 
a  few  differences  in  those  which  prevail  at  Rotterdam  and  Har- 
lingen — the  two  principal  ports  of  shipment  in  Holland.  At 
all  the  Dutch  markets  and  lairs  the  system  of  pens  for  cattle, 
with  which  we  are  familiar,  is  replaced  by  a  system  of  posts  and 
rails,  the  latter  being  furnished  with  rings  at  regular  intervals. 
To  these  rings  the  beasts  are  tied  by  the  head,  and  nothing  can 
be  more  orderly  and  cleanly  than  the  way  in  which  everything 
is  managed,  from  the  railway  to  the  market,  thence  to  the 
dealers'  lairs,  and  ultimately  to  the  steamboat.  The  Dutch  law 
is  very  strict  as  to  inspection ;  and  not  only  are  the  stock  in- 
spected on  the  market,  but  it  is  specially  enacted  that  they  must 
be  examined,  previous  to  shipment,  in  broad  daylight  by  a 
Government  inspector.  I  was  also  informed  at  Rotterdam  that 
the  shipping  companies  keep  a  veterinary  surgeon  in  their 
employment  to  make  an  inspection  on  their  own  account  If 
it  is  considered  for  a  moment  that  Holland  is  not  a  scheduled 
country,  and  that  Dutch  cows  are  in  great  request  in  England 
for  dairy  purposes,  it  will  be  admitted  that  these  precautions  are 
taken  because  it  would  not  pay  anybody  concerned  to  send  over 
diseased  animals,  which  would  probably  condemn  the  whole  cargo 
to  immediate  slaughter  at  the  port  of  debarkation.  It  may 
also  be  mentioned  that  the  Dutch  fully  appreciate  the  value  of 
giving  stock  food  and  water  previous  to  embarkation. 

The  Eastern  English  Ports. — The  chief  British  ports  engaged 
in  the  trade  in  foreign  cattle  are  naturally  on  the  eastern  coast ; 
but,  as  already  stated,  a  small  proportion  of  cattle  are  also  im- 
ported into  some  of  the  southern  and  western  ports.  Table  XL,  on 
the  following  page,  shows  the  number  and  kind  of  foreign  animals 
landed  at  each  port  in  1871 ;  and  an  examination  of  it  seems  to 
suggest  the  desirability  of  striking  some  of  the  less  important  off 
the  list,  and  thus  saving  the  expense  of  the  inspectors  who 
are,  I  presume,  now  appointed  for  the  purpose  of  examining  the 
few  foreign  animals  which  are  landed  there. 

Hull. — This  port  has  acquired  an  unenviable  reputation  in 
consequence  of  its  having  been  the  inlet  of  cattle-plague  into 
Great  Britain  both  in  1865  and  1872.  It  therefore  seemed  to 
me  worth  special  inquiry  whether  any  defect  in  the  local 
arrangements  might  have  been  the  cause  of  these  invasions  of 
the  Rinderpest.  Hull  has  the  largest  trade  in  foreign  animals 
of  any  port  on  the  north  side  of  the  Humber  ;  and,  with  the 
exception  of  Harwich  and  London,  the  largest  in  the  United 
Kingdom.     In  1871  as  many  as  71,176  foreign  animals  were 
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Imported  into  Hull,  nearly  half  of  them  being  horned 
The  trade  is  chiefly  with  Hamburg,  Bremen,  Rotterdam 
Harlingen ;  but  a  certain  number  of  cattle  occasionally 
from   other  ports.     The  now  famous    cargo  of  Russian 
brought  into  Hull  from  Cronstadt  in  the  '  Joseph  Soame 
July  25th,   1872,   is  an  example.     I  was  informed  by  a 
merchant   that   this    was   an  experiment   to   ascertain  wl 
Russian  cattle  could  be  profitably  imported ;    and  it  m 
satisfactory  (to  agriculturists)  to  learn  that,  even  if  rind 
had  not  been  imported  with  these  catde,  the  venture  woul 
have  been  profitable  to  those  who  made  it. 


Table  XL — A  Return  of  the  Ports  at  which  Cattle,  &c.,  have  been  In 
in  the  Year  1871,  stating  the  Number  Imported  at  each  Port. 

Ports  at  which 

Live  Stock  Imported  into  the  United  Kingdom  in  the  Yeax  1 

Imported. 

Oxen  and 
Bulla. 

Cows. 

Calves. 

Sheep  and 
Lambs. 

Swine  and 
Hogs. 

01 

London  

Briatol 

Cardiff 

Dartmouth    . . 
Ffklmouth 

Goole     

Grim«by 

Hartlepool     ..      .. 
Harwich       ..     .. 

Hull       

Littlebampton 

Liverpool      

Middlesborough  .. 
Newcastle 
Plymouth      ..     .. 
Portsmouth  .. 
Shields,  South      .. 
Shoreham     ..      .. 
Southampton 
Sunderland  .. 

Leith     

Glasgow 
Grangemouth 
Granton 
Kirkwall       ..      .. 

Dublin 

Cork       

Number. 
75,326 

'i24 

3.'i68 

54 

79 

1.341 

2,880 

7,872 

80 

7,291 

206 

5,042 

6,778 

4,641 

3 

13,*i31 
7 

5,624 
340 

326 
24 

714 
82 

Number. 
22.370 

*452 

1.425 

3,383 

11,635 

21,860 

"'l9 

2,013 

5,802 

218 

2 

2 

"  4 

3,985 

112 
57 

Number. 
23,443 

"*47 

326 

151 

10,936 

4,800 

249 
69 

1 
2 

75 
"41 

Number. 

590,840 

1 

1,396 

11,512 

30,922 

141,354 

30,719 

8,'i83 

9,524 

39,783 

17 

3 

34 

2 

59 

38,877 

12,682 

520 
647 

1 

Number. 

31,863 

87 

'  2 

*i61 
10,818 

4,119 
19.827 

5,925 

'578 

903 

6.090 

813 

'885 
3,060 

386 
24 

"19 
2 

Nu 
7 

Total 

135,183 

73,339 

40,139 

917,076 

85,562 

1,2. 

Statistical  Department,  Custom  House,  London, 
lOth  AprU,  1872. 


S.  Selik 


Cattle  from  unscheduled  countries  are  landed  at  a  consid< 
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distance  from  the  boundaries  of  the  defined  part  of  the  port,  upon 
the  " promenade*'  adjoining  the  Albert  Dock,  and  are  imme- 
diately taken  to  some  well  constructed  and  carefully  kept  sheds 
near  the  landing-place,  where  they  remain  until  after  inspection 
by  the  Government  veterinary  inspector.  The  Dock  Company 
charge  the  consignees  a  small  fee  per  head  for .  receiving  the 
cattle  and  taking  charge  of  them  during  the  period  of  quaran- 
tine. After  inspection  they  can,  if  healthy,  be  sent  into  the  coun- 
try ;  and  they  are  consequently  sold  either  in  the  depot  or  at  the 
market  in  Edward's  Place  (see  B,  Fig.  1).  It  is  to  be  wished 
that  the  arrangements  relating  to  cattle  from  scheduled  countries 
could  be  put  on  as  satisfactory  a  footing  as  those  just  described. 
Such  cattle  are  landed  within  the  defined  part  of  die  port,  gene- 
rally either  in  the  Humber  Dock,  or  in  the  portion  of  the 
Humber  Dock  Basin  within  the  limits  of  the  defined  part  (see 
dotted  line  in  Fig.  1).  They  are  then  driven  to  the  dep6t  in 
Bath  Place  (A,  Fig.  1),  where  they  are  inspected,  and  sold  for 
slaughter  within  the  limits  of  the  defined  part.  An  inspection 
of  the  plan  will  show  that  the  ordinary  cattle-market  in  Edward's 

Fig.  1.— PZaw  of  the  "  defined  part "  of  the  Fort  of  EuU  and  the 
adjacent  streets. 


A.  I>ep6t  and  Qaarantine  Station  for  Foreign  Cattle  from  Scheduled  conntrles. 

B.  Market  for  English  and  Unscheduled  Foreign  Caltle. 

The  dotted  line  shows  the  limits  of  the  "  defined  part "  of  the  port. 

Place  (B,  Fig.  1)  is  dangerously  near  the  landing-places  and  the 
cattle-depot  within  the  defined  part  of  the  port ;  and,  in  fact,  to 
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the  defined  part  itself  as  a  whole.  Besides  the  danger  arising 
from  cattle  rushing  up  a  wrong  turning,  and  so  into  the  midst  of  a 
lot  of  English  beasts,  there  is  the  greater  danger  arising  from  the 
drovers  and  dealers  themselves  going  direct  from  a  lot  of  foreign 
animals  into  the  English  cattle-market,  not  much  more  than 
100  yards  off.  Many  people  are  of  opinion  that  in  this  way  the 
cattle-plague  virus  was  taken  direct  from  the  ^  Joseph  Soames  ' 
into  the  market  in  Edward's  Place.  It  will  be  remembered  that 
there  were  altogether  eight  importations  of  cattle  affected  with 
Rinderpest,*  namely,  two  each  into  Deptford,  Hartlepool,  and 
Newcastle,  and  one  each  into  Leith  and  Hull.  Shortly  after- 
wards cattle-plague  broke  out  in  the  East  Riding  of  Yorkshire ; 
and  this  result  was  attributed  by  some  to  the  cause  already  indi- 
cated, and  by  others  to  the  washing  on  shore  of  the  diseased  car- 
cases, which  had  been  apparently  sunk  in  a  lighter,  by  order  of  the 
Government  inspectors.  Probably  the  Report  of  the  Veterinary 
Department  for  last  year  will  eventually  clear  up  this  matter  ;t 
but  in  the  meantime  it  may  be  observed  that  Professor  Simonds 
has  stated  %   that,  so   far   as   the  investigation   had  then  gone 

S August,  1872],  the  outbreak  of  cattle-plague  ''in  no  way 
epended  on  the  washing  ashore  of  the  carcases  of  the  animals 
which  ought  to  have  been  sunk  off  the  mouth  of  the  Humber." 
Should  this  inference  be  confirmed,  the  Privy  Council  should, 
in  the  public  interest,  either  extend  the  limits  of  the  defined 
part  of  the  port,  so  as  to  include  the  existing  cattle-market 
within  them,  or  they  should  remove  the  "  defined  part "  to  a 
distant  part  of  the  port,  or  they  should  remove  Hull  from  the  list 
of  ports  at  which  animals  from  scheduled  countries  could  be 
landed.  If  the  first  step  were  taken,  the  Corporation  of  Hull 
would  be  compelled  to  provide  a  new  cattle-market,  available 
sites  for  which  (such  as  Fair  Field)  are  not  wanting  in  suitable 
situations  ;  but  at  present  it  is  not  too  much  to  say  that  the  limits 
and  position  of  the  defined  part  of  the  port  are  regulated  by  the 
situation  of  private  slaughter-houses,  without  regard  to  the 
dangerous  proximity  of  the  ordinary  cattle-market 

Hartoich. — This  port  is  little  more  than  a  resting-place  and 


♦  See  *  Journal  of  the  Royal  Agricultural  Society/  2nd  series,  vol.  viii.,  part  2, 
Na  le,  pp.  367^73. 

t  In  order  to  do  this  satisfactorily,  the  Beport  should  describe  the  manner  in 
which  the  provisions  of  the  last  paragraph  of  Section  61  of  the  Contagious 
Diseases  (Animals)  Act  (relating  to  the  disinfection  of  persons  having  come  in 
contact  with  animals  affected  with  cattle-plague)  were  carried  out  by  the  Hull, 
authorities  on  the  persons  of  the  veterinary  inspectors,  police,  sailors,  drovers, 
and  others  who  came  in  contact  with  the  plague-stricken  animals  (or  iheir 
excreta)  forming  part  of  the  cargo  of  the  *  Joseph  Soames/ 

X  Loe.  citj  p.  373. 
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quarantine  station,  and  the  arrangements  there  are  very  much 
like  those  at  Holyhead  and  New  Milford.  There  is,  however,  a 
remarkable  difference  in  the  manner  in  which  the  cattle  are 
landed;  for  the  Harwich  boats  are  discharged  by  gangs  of  sailors 
(I  believe  the  crews  of  the  vessels),  each  man  leading  a  beast 
by  its  head-rope,  and  in  due  time  returning  for  another.  The 
cattle-trade  of  Harwich  is  confined  to  that  with  unscheduled 
countries,  and  is  practically  restricted  to  Holland  and  Belgium, 
whenever  the  trade  with  those  countries  is  unfettered.  There 
is,  therefore,  no  defined  part  of  the  port,  and  the  whole  of  the 
animals  landed  may  pass  into  the  country  if,  after  at  least 
twelve  hours'  quarantine,  they  are  certified  by  the  Government 
inspector  to  be  free  from  any  contagious  or  infectious  disease. 

In  1871  the  importations  into  Harwich  amounted  to  2880 
oxen  and  bulls,  11,635  cows,  10,936  calves,  141,854  sheep  and 
lambs,  and  19,827  swine,  making  a  total  of  186,682  animals. 
Out  of  this  large  number,  only  11  pigs  from  Antwerp  and  4  sheep 
from  Rotterdam  were  found  affected  with  disease,  namely,  foot- 
and-mouth.  This  fact,  so  far  from  being  universally  regarded  as 
satisfactory,  is  by  some  considered  evidence  that  the  diseased 
condition  of  many  other  animals  has  been  passed  undetected.  It 
may,  therefore,  be  useful  to  quote  the  following  official  state- 
ment from  the  Report  of  the  Veterinary  Department  for  1871 
(pp.  8  and  9) : — 

"During  the  year  1871  no  case  of  foot-and-inouth  disease  or  pleuro- 
pneumonia occurred  in  the  parishes  of  either  Harwich  or  Dovercourt.  These 
parishes  contain  an  area  of  upwards  of  3000  acres,  within  which  area  are 
many  farms  and  dairies.  At  Harwich  more  Dutch  cattle  have  been  landed 
since  the  restrictions  were  removed  than  at  any  other  port  in  Great  Britain, 
except  London.  The  cow-keepers  at  Harwich  and  Dovercourt  are  in  the 
habit  of  filling  up  any  vacancies  in  their  dairies  with  Dutch  cows,  and  there 
is  scarcely  a  farmer  in  Dovercourt  parish  who  has  not  taken  Dutch  cattle  in 
to  keep.  Notwithstanding  this,  these  parishes  enjoy  an  exceptional  freedom 
from  contagious  or  infectious  disease^  amongst  their  stock." 

This  statement  is  corroborated  by  the  following  extract  from  a 
letter  written  by  a  resident  in  the  neighbourhood,  well  qualified 
to  form  an  opinion  on  the  subject,  were  it  necessary.  The 
following,  however,  is  merely  a  statement  of  fact : — 

"  There  has  been  a  market  held  at  Harwich  every  Friday  since  last  May 
1871)  for  the  sale  of  foreign  store  cattle  and  milch  cows ;  these  arrive  on  the 
)imday,  Tuesday,  and  Thursday;  after  undergoing  the  twelve  hours*  quarantine, 
if  free  from  disease,  they  are  delivered  to  their  owners,  who  turn  them  out  to 
graze  on  the  pastures  in  Harwich  and  Dovercourt  till  the  market  day.  I 
have  seen  them  grazing  with  nothing  but  a  fence  separating  them  from  the 
home-bred  cattle ;  and  it  will  surprise  you  when  I  tell  you  that  neither  of 
these  two  parishes  has  had  a  case  of  pleuro-pneumonia  or  foot-and-mouth 
disease  within  them.    If  foot-and-mouth  disease  is  all  imported,  will  any  one  tell 
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me  why  Harwich  and  Dovercourt  are  free  when  there  have  been  more  foreign 
cattle  driven  through  and  kept  in  them  than  any  parish  I  know?  The 
number  of  animals  which  arrived  at  Harwich  in  July  was  a  little  over  28,000 
— ^I  think  this  is  about  the  average  nmnber — from  4000  to  6000  of  these  were 
cattle,  the  remainder  sheep  and  pigs ;  three-fourths  of  the  cattle  were  store 
and  milch  cows.  A  great  number  of  Dutch  cattle  are  grazing  in  the  Tendring 
Hundred  district.  I  have  never  seen  one  have  the  foot-and-mouth  when  they 
have  been  taken  direct  from  Harwich."  , 

Landmi. — Considering  that  more  than  half  of  the  total  number 
of  foreign  animals  imported  into  the  United  Kingdom  come 
direct  to  London,  it  may  be  expected  that  the  arrangements  at 
the  different  wharves  and  landing-places  would  be  described  in 
this  Report  in  considerable  detail.  It  will  be  sufficient,  however, 
to  state  the  facts  very  briefly.  Animals  from  scheduled  countries 
must  be  landed  at  the  new  Foreign  Cattle  Market  at  Deptford — 
an  immense  series  of  lairs  and  slaughter-houses,  which  are 
walled  in  on  every  side  except  the  river,  where  they  are  ap- 
proached by  three  well-appointed  landing-stages,  at  which  cattle 
can  be  unshipped  at  any  state  of  the  tide*  The  arrangements 
are  so  nearly  perfect  that  they  deserve  careful  description  and 
illustration  on  account  of  their  intrinsic  merit ;  but  it  is  enough 
for  the  purpose  of  this  Report  to  state  that  they  are  admirably 
adapted  for  the  prevention  of  the  conveyance  of  germs  of  disease 
beyond  the  walls  of  the  market  itself — that  is  to  say,  beyond  the 
boundary  of  the  defined  part  of  the  port  of  London.  The 
wharves  for  the  reception  of  cattle  from  unscheduled  countries 
present  no  special  feature  that  requires  detailed  description. 
They  are  situated  on  the  opposite  side  of  the  river  from  Deptford, 
and  may  be  regarded  as  merely  resting-places  and  quarantine 
stations  between  the  steamboats  and  the  Metropolitan  Cattle 
Market  at  Islington. 

IV. — Steamboats  Engaged  in  the  Cattle  Trade. 

The  arrangements  of  the  steamboats  engaged  in  carrying  cattle 
are  in  principle  the  same  in  the  Irish  trade  as  in  the  Foreign. 
There  are  differences  in  detail,  but  otherwise  a  description  of  any 
ordinary  steamboat  will  give  a  fair  idea  of  the  others. 

Commencing  with  the  embarkation  of  the  cattle,  it  may  be 
stated  that  in  Ireland  they  are  always  driven,  and  in  Holland 
generally  led,  on  board.  The  cruelty  often  practised  by  drovers 
during  this  operation  is  quite  unnecessary,  and  has,  if  I  am  not 
mistaken,  led  to  a  series  of  investigations  and  reports  to  the  Irish 
Government.  It  is,  however,  extremely  difficult  for  a  known 
official  to  see,  and  much  more  to  describe,  the  actual  course  of 
events  under  ordinary  circumstances.     For  this  reason  I  believe 
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that  the  deterrent  influence  of  an  energetic  officer  of  the  Royal 
Society  for  the  Prevention  of  Cruelty  to  Animals  is  very  great, 
provided  that  the  police  authorities  understand  that  his  activity 
does  not  relieve  them  from  responsibility. 

The  practice  of  slinging  is  not  now  resorted  to  except  in  cases 
of  necessity.  The  usual  plan  is  to  drive  the  beasts  to  the  gangway- 
plank,  and  so  to  arrange  their  subsequent  route  that  they  have  no 
choice  but  to  reach  their  proper  destination.  This  they  da, 
generally  half  blinded  with  pain  and  deafened  with  noise,  and 
are  then  secured  by  a  head-rope  in  the  position  which  they  have 
to  occupy  throughout  the  passage. 

Why  the  head-rope  should  not  be  put  on  in  the  receiving-yard 
of  the  forwarding  company,  and  the  animal  led  on  board,  as  in 
Holland,  I  cannot  understand.  It  would,  in  my  opinion,  take 
no  more  men  and  would  occupy  less  time  than  the  present 
system. 

The  following  section  of  a  cattle  steamboat  will  illustrate  the 
manner  in  which  cattle  are  stowed.  The  number  of  holds,  the 
number  of  rows  of  pens  (both  of  which  are  reduced  to  a  mini- 
mum in  the  sketch,  for  the  sake  of  simplicity),  and  other  matters 
of  detail,  will,  of  course,  vary  with  the  nature  of  the  traffic  and 
the  size  of  the  steamboat.  Some  have  as  few  holds  as  those 
shown  in  the  figure,  while  others  have  as  many  as  three  cattle* 
holds,  and  carry  animals  on  the  poop  or  bridge  as  well  as  an 
the  main  deck. 

Fig.  2. — Transverse  Sectiony  tUuaraiing  ^  Ventilation  and  Stowage  of 
the  Caiilehold  of  a  Steamboat, 
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Although  live  stock  are  carried  on  deck  as  well  as  in  the  holds, 
the  owners  much  prefer  the  former  method.  The  deck,  however, 
is  usually  reserved  for  horses,  so  far  as  the  space  is  required  ;  and 
in  the  event  of  room  being  still  available,  the  preference  is 
generally  given  to  sheep  and  pigs,  except  when  a  very  large  or 
very  liberal  consignor  secures  it  for  his  beasts.  It  is  important 
to  understand  that  it  is  a  great  advantage  to  secure  deck-places 
for  cattle,  because  this  knowledge  enables  one  to  appreciate  the 
conditions  which  require  amendment  in  the  sea-conveyance  of 
live  stock.  The  officer  of  the  watch  on  one  of  the  steamers 
plying  between  Drogheda  and  Liverpool — a  passage  of  about 
twelve  hours — told  me  that  the  cattle  on^deck  would  fetch  in 
the  market  at  least  \l,  per  head  more  than  they  would  have 
done  if  they  had  been  in  the  hold,  whereas  the  charge  for  convey* 
ance  was  less  than  half  this  sum.  On  this  occasion  there  were 
not  a  large  number  of  cattle  in  the  hold,  but  they  raised  the 
temperature  from  70^,  at  which  my  registering  thermometer 
stood  on  deck,  to  80^  in  the  hold  near  the  hatchway.  Several 
observations  of  the  temperature  of  the  holds  of  cattle-boats  gave 
about  the  same  result,  the  index  never  falling  below  79^,  nor 
rising  much  above  80^. 

The  mode  in  which  the  ventilation  of  the  hold  is  usually  per- 
formed will  be  understood  by  reference  to  the  longitudinal  section 
of  an  ideal  steamboat  (Fig.  3,  p.  234),  in  which  the  ordinary 
metal  **  ventilators"  or ''  windsails"  are  alone  used  for  the  purpose. 

This  diagram  indicates  the  fact  that  mere  ** openings"  do  not 
necessarily  produce  currents  of  fresh  air,  but  that  the  proper 
removal  of  vitiated  air  from  the  holds,  and  its  renewal  by  fresh  air 
through  the  agency  of  the  windsails,  depend  upon  the  concur- 
rence of  several  favourable  conditions.  First  of  all,  it  is  necessary 
that  the  mouth  of  the  ventilator  should  be  kept  in  a  position  to 
receive  the  wind,  and  thus  make  its  shaft  a  more  or  less  powerful 
'^  down-cast "  or  supply-pipe  of  fresh  air.  If  this  is  not  done 
carefully,  it  is  obvious  that  the  supply  of  fresh  air  to  the  hold 
must  very  soon  be  practically  stopped.  The  same  result  must 
follow  during  the  time  that  the  steamboat  is  at  anchor  or  moored  to 
a  wharf,  or  when  there  is  little  or  no  wind.  This  not  unfrequently 
happens  in  the  case  of  the  Cork  steamers,  which  have  to  wait  for 
the  tide  at  Passage  from  one  to  four  or  five  hours.  It  is  also 
the  case  when  the  steamer  is  slowly  feeling  its  way  up  a  tortuous 
river,  such  as  the  Avon  from  Kingroad  to  Bristol ;  for,  however 
attentive  the  crew  may  be,  their  other  duties  do  not  allow  them 
time  to  shift  the  ventilator  with  every  change  in  the  course  of  the 
steamboat  along  a  winding  stream. 

In  the  second  place,  die  amount  of  air  conveyed  into  the 
hpld  by  these  ventilators  is  dependent  upon  the  relation  existing 
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between  the  direction  of  the  wind 
and  the  course  of  the  steam- 
boat If  the  wind  is,  for  instance, 
ahead  of  the  steamboat,  its  ven- 
tilating force  is  increased  by  the 
accelerated  velocity  due  to  the 
speed  of  the  vessel,  say  10  miles 
an  hour.  If^  on  the  contrary,  the 
wind  is  abaft  the  steamboat,  its 
ventilating  force  is  diminished 
to  even  a  greater  extent,  because 
the  steamboat  will  be  then 
making  more  way.  However, 
it  may  be  reckoned  that  the  ven- 
tilating force  of  wind  (of  a  given 
velocity)  on  the  hold  of  a  cattle- 
steamer  varies  to  the  extent  of 
that  due  to  a  current  of  air  tra- 
velling at  the  rate  of  20  miles 
per  hour. 

The  influence  of  the  direction 
of  the  wind  on  the  ventilation 
of  the  hold  is  not  confined  to 
the  circumstance  just  stated.  It 
is  well  understood  that  proper 
ventilation  cannot  be  obtained 
without  an  outlet  for  the  noxi- 
ous gases,  as  well  as  an  inlet  for 
the  fresh  air.  The  ventilation  of 
the  hold  of  a  ship  is  therefore 
as  dependent  upon  a  proper  out- 
let or  ^*  upcast "  as  a  proper  inlet 
or  "  downcast."  The  upcast  is 
almost  always  obtained  by  leav- 
ing the  hatchways  open  (see  Fig. 
3),  and  not  unfrequently  this 
opening  is  made  to  do  double 
duty  by  having  a  canvas  wind- 
sail  put  down  the  centre  of  it. 
Of  course,  if  the  wind  is  abaft 
the  steamer,  it  assists  in  blowing 
away  the  vitiated  and  heated  air 
that  seeks  to  ascend,  partly  in  con- 
sequence of  the  action  of  the  down- 
cast, but  chiefly  in  obedience  to 
the  force  of  gravity.     If,  how- 
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ever,  the  wind  is  ahead,  it  tends  to  drive  the  exhausted  air  back 
into  the  hold,  and  further  acts  as  a  shut  valve  to  prevent  its 
escape.*  Similarly,  the  downcast  air  has  to  overcome  the  resist- 
ance of  a  column  of  heated  air  which  is  naturally  ascending, 
and,  as  it  were,  trying  to  escape  through  the  tube  of  the  windsail. 

These  defects,  however,  can  be  easily  controlled  by  mechanical 
means ;  and  as  it  does  not  appear  that  contrivances  for  this  pur- 
pose are  generally  known,  I  have  thought  it  advisable  to  give  a 
section  of  a  metal  windsail  or  ventilator,  furnished  with  an  upcast 
as  well  as  a  downcast  arrangement,  so  as  to  remove  the  last-men- 
tioned obstruction  to  the  column  of  fresh  air ;  and  also  of  one  of 
the  machines  known  as  blast  ventilators,  which  are  worked  by  a 
small  steam-pipe  from  the  ship's  boiler. 

The  first  of  these  arrangements  does  not  require  any  further 
explanation  ;  and  of  the  second,  it  will  be  sufficient  to  state  that 
the  steam  from  the  boiler  entering  the  small  steam-pipe  shown 
in  Fig.  5,  and  impinging  against  a  wheel  having  transverse  pro- 
jecting ridges  on  its  circumference,  drives  it  round  as  water  does 
an  ordinary  water-wheel.  The  shaft  from  this  wheel  is  connected 
with  a  fan  (shown  in  the  upper  part  of  the  figure)  which  drives  fresh 
air  into  the  hold,  acting  like  the  blower  of  a  winnowing  machine. 
The  manufacturers  (the  Co-operative  Ironworks  Company,  North- 
moor  Foundry,  Oldham  t)  have  informed  me  that  such  an  appa- 
ratus, capable  of  injecting  350  cubic  feet  of  air  per  minute,  costs 
only  15/.  10«.  Larger  sizes  cost  more  money,  but  are  neverdieless 
relatively  cheaper,  in  comparison  with  their  power,  so  that  a 
machine  capable  of  pumping  into  the  hold  4506  cubic  feet  of  air 
per  minute  does  not  cost  more  than  55/.  lOs,  Under  these  cir- 
cumstances, it  appears  to  me  that  all  cattle-boats  should  be 
furnished  with  machine  ventilators  of  such  a  power  that  the 
ventilation  of  their  holds  should  be  both  adequate  and  uniform, 
without  being  dependent  on  variations  in  the  force  and  direction 
of  the  wind,  the  state  of  the  tide,  or  the  speed  of  the  steamboat. 

That  there  is  no  practical  difficulty  in  the  way  of  ventilating 
the  cattle-holds  by  mechanical  means  is  sufficiently  proved  by 
the  fact  that  some  of  the  steamboats  belonging  to  die  City  of 
Dublin  Steamboat  Company  and  the  North  German  Lloyd  are 

*  Mr.  Walters  has  also  noticed  tliia  fact  in  tho  *  Food  Journal/  vol.  iii.  p.  469. 
That  gentleman,  however,  seems  to  infer  that  the  lower  holds  are  tho  worst 
ventilated ;  but  a  consideration  of  the  various  circumstances  affecting  the  ventila- 
tion of  steamboats  ought  to  be  sufficient  to  show,  on  the  coutrary,  that,  in  a  steamboat 
having  several  cattle-holds,  the  best  ventilated  one  is,  cxterU  paribus^  the  lowest, 
because  there  is  the  greatest  difference  in  the  relative  weights  of  tho  upcast  and 
downcast  columns  of  air  having  access  to  it. 

t  Machines  for,  I  believe,  drawing  off  foul  air  are  manufactured  by  tho  Union 
Enjdneering  Company,  2,  Clarence  Buildings,  Booth  Street,  Manchester;  but  I 
have  not  received  a  scx'tion  of  one  in  time  for  publication. 

VOL.  IX. — S.  S.  B 
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Fig.  4. — Section  of  Harness'  Patent  Air-circulating  Ventilator. 


Deck. 
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Exit  of  hot  air. 


llot  air  aacending  through 
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ventilator. 


Fig.  5. — Section  of  a  Ship's  Ventilating  Blast-fan. 
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already  fitted  with  blast-ventilators.  I  never  had  the  good 
fortune  to  secure  a  passage  on  board  one  of  these  boats,  but 
I  witnessed  the  unloading  of  a  cargo  of  Bremen  cattle  at  Hull 
from  a  steamboat  thus  fitted  belonging  to  the  latter  company, 
and  was  so  struck  with  their  cool  and  fresh  appearance  that 
1  examined  the  vessel.  The  good  condition  of  the  cattle  was, 
<loubtless,  due  to  the  action  of  the  machine  ventilator,  as  I  could 
find  no  other  distinctive  feature  in  the  steamboat.  These  cattle 
presented  to  my  mind  a  great  contrast  with  those  usually  landed 
at  Bristol  and  Liverpool,  which  have  the  steaming  coat  and  the 
tottering  gait  characteristic  of  a  cargo  of  Irish  beasts  after  a 
voyage  of  less  than  half  the  length  of  that  from  Bremen  to  Hull. 

The  passage  from  Bremen,  or  Hamburg,  to  Hull,  is  said  to 
occupy  thirty-six  hours,  and  in  fair  weather  it  may  be  done  in 
that  time;  but  I  have  been  three  nights  and  two  days  in  a 
cattle  boat  from  Hamburg  to  Hull,  and  occasionally  the  passage 
takes  even  longer.  It  is  obvious  that  if  cattle  are  to  be  landed 
in  even  tolerable,  not  to  say  superior,  condition  after  a  sea 
voyage  of  that  duration,  they  must  be  supplied  with  a  fair 
•quantity  of  fresh  air  as  well  as  food,  and  must  be  allowed  suffi- 
cient room  to  lie  down.  The  practice  of  different  companies 
varies  somewhat  in  detail,  but  the  principle  is  the  same.  On 
the  steamer  in  which  I  travelled  from  Hamburg  the  fore-hold 
was  reserved  for  cattle  ;  there  was  no  machine- ventilator,  but 
there  were  two  downcast  windsails  forward,  and  two  upcasts 
abaft  the  hatchway,  which  was  also  used  for  ventilating  pur- 
poses. The  floor  of  the  hold  had  a  thick  layer  of  sand,  partly 
for  ballast,  and  partly  to  soak  up  the  liquid  excretions.  The 
beasts  were  allowed  sufficient  room  to  lie  down,  and  were  fed 
twice  a  day  by  the  crew,  who  received  8rf.  per  head  of  cattle, 
divided  between  them,  for  performing  this  duty.  I  was  informed 
that  cattle  will  rarely  eat  the  first  day  that  they  are  at  sea,  but 
that  afterwards  they  eat  very  well,  though  they  drink  little  or 
nothing.  After  discharging  the  cattle,  the  sand  and  manure  are 
taken  out,  the  hold  is  washed  with  water,  and  then  strewed  with 
chloride  of  lime.  The  Harlingen  merchants  prefer  to  send  their 
own  drovers  to  feed  and  look  after  their  cattle,  and  they  use 
sawdust  instead  of  sand  for  litter. 

So  far  as  I  have  been  able  to  observe,  it  has  seemed  that  the 
longer  the  average  duration  of  the  passage,  the  better  the  cattle 
are  cared  for,  and  the  better  do  they  appear  when  landed.  Thi? 
fact  was  forcibly  illustrated  at  Harwich  on  one  occasion  when  I 
had  travelled  from  Rotterdam  with  a  very  full  boat-load  of 
cattle,  sheep,  and  dead  meat.  The  average  length  of  the  journey 
is  from  12  to  14  hours,  but,  on  this  occasion,  an  adverse  gale  of 
wind  had  extended  it  to  28,  of  which  17  were  spent  at  sea 
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between  Hellevoetsluys  and  Harwich.  The  beasts  were  packed 
as  tightly  as  in  the  Irish  trade,  and  they  came  out  of  the  hold  in 
the  same  steaming  condition ;  while  the  sheep,  which  had  been 
packed  on  the  bridge,  were  doubtless  suffering  from  the  other 
extreme  of  temperature.  Between  Rotterdam  and  Harwich  the 
cattle  are  not  fed.  and  watered,  as  the  shortness  of  the  average 
passage  renders  it  unnecessary ;  and  the  difference  in  the  con- 
dition of  the  beasts  when  landed  seemed  to  me  entirely  due  to 
overcrowding  and  consequent  insufficient  ventilation. 

The  steamboats  engaged  in  the  Irish  traffic  are,  for  the  most 
part,  managed  in  the  same  manner  as  the  Harwich  boats.  Saw- 
dust is  used  as  litter,  the  beasts  are  packed  as  closely  as  possible^ 
and  the  ventilation  is  generally  more  or  less  insufficient  These 
conditions  produce  a  very  foul  atmosphere,  containing  a  large 
quantity  of  moisture  exhaled  from  the  bodies  of  the  animals,  and 
a  remarkable  quantity  of  ammonia,  sulphuretted  hydrogen,  and 
other  disagreeable  gases.  As  a  consequence  it  is  almost  impos- 
sible  for  a  man  not  accustomed  to  the  duty  to  remain  in  the 
hold  even  for  a  minute,  the  effect  upon  his  eyes  being  far  worse 
than  that  of  the  reddest  London  fog.  The  ammoniacal  gases- 
also  irritate  the  nose  and  the  throat,  while  the  exhalations  from 
the  solid  excreta  are  far  more  potent  than  what  would  generally 
be  considered  sufficient  to  induce,  if  not  to  generate,  fever  in 
human  habitations.  The  effect  of  such  conditions  upon  axk 
animal  that  has  fasted  for  two  or  three  days  seems  to  me  too 
obvious  to  require  explanation. 

The  temperature  is  not  so  high  as  might  perhaps  be  antici- 
pated. Blood-heat  is  98°  Fahr.,  and  tibe  temperature  of  the 
hottest  part  of  the  body  of  even  a  diseased  animal  does  not  often 
rise  to  more  than  105°.  The  comparatively  low  average  tem- 
perature of  80°  which  prevails  in  the  hold  of  a  cattle- boat  is^ 
therefore,  easily  explained  by  the  fact  that  the  large  quantity  of 
moisture  continually  being  generated  in  the  hold,  and  passed 
through  its  atmosphere,  absorbs,  and  retains  latent,  a  vast  quan- 
tity of  heat  to  keep  it  in  the  state  of  steam. 

The  extent  of  the  evaporation  of  moisture  from  the  bodies  of 
animals  closely  packed  in  a  steamboat  can  scarcely  be  realised 
by  those  who  have  not  witnessed  the  landing  of  a  large  cargo  o£ 
Irish  beasts.  Mr.  Walters*  has  mentioned  the  fact  that  when 
the  importations  from  Ireland  via  Bristol  consisted  chiefly  of 
pigs,  one  who  saw  the  vessels  arrive  "  needed  nothing  but  one's- 
nose  to  know  what  they  had  for  a  cargo."  At  the  present  day 
the  landing  of  a  large  cargo  of  beasts  is  not  unfrequently  made 
known  to  people  at  a  short  distance  by  the  mist  they  create,  in 
consequence  of  the  exhalation  of  steam  from  their  bodies. 

♦  *  Foot!  Journal,*  vol.  iv.,  Xo.  37,  February  1873,  p.  17. 
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The  condition  of  animals  on  landing  must  be  regarded  as  an 
index  of  the  state  of  the  place  they  have  left ;  therefore,  the 
<}uestion  of  the  proper  cleansing  of  the  holds  of  cattle-ships 
appears  one  of  paramount  importance.  It  seems  impossible  to 
conceive  any  circumstances  more  favourable  to  the  develop- 
ment of  germs  of  disease  than  those  existing  in  the  hold  of  a 
steamboat,  just  as  seeds  of  plants  will  germinate  more  quickly 
in  a  greenhouse  than  under  ordinary  atmospheric  influ- 
ences. It  is,  therefore,  most  essential  that  such  places  should 
be  thoroughly  cleansed  and  disinfected,  under  the  superin- 
tendence of  the  Government  Inspector,  before  the  vessels  are 
allowed  to  take  a  return  cargo.  It  is  useless  to  trust  to  such  a 
process  of  cleansing  as  will  enable  a  return  cargo  to  be  taken,  for 
the  germs  of  disease  have  a  vitality  sufficient  to  outlive  several 
short  passages,  if  not  destroyed  by  direct  means.  I  should, 
therefore,  recommend  that  no  steamboat  or  other  vessel  shall  be 
allowed  by  the  Veterinary  Inspector  at  the  port  of  embarkation 
to  reteive  animals  until  after  the  master  or  owner  has  delivered 
a  certificate,  signed  by  the  Veterinary  Inspector  at  the  last  port 
■of  debarkation,  certifying  that  such  steamboat  or  other  vessel  has 
been  properly  cleansed  and  disinfected  since  the  last  landing  of 
animals  therefrom. 

I  am  aware  that  some  of  tlie  steamboats  engaged  in  the  Con- 
tinental trade  return  in  ballast,  and  that  their  cleansing  and 
tlisinfection  is  said  to  be  done  during  the  return  voyage.  In 
these  cases  it  will  be  urged  that  such  a  rule  as  that  just  recom- 
^oti ended  would  involve  the  loss  of  a  tide,  and  that  this  would 
add  such  a  price  to  the  cost  of  transit  of  the  cattle  as  to  amount 
to  a  prohibitive  duty.  To  meet  such  objections  it  would  be 
easy  to  make  an  alternative  rule  that  animals  imported  in  vessels 
not  complying  with  the  foregoing  stipulation  should  be  treated 
as  coming  from  a  scheduled  country,  that  is  to  say,  that  such 
animals  should  be  slaughtered  at  the  port  of  landing. 

Before  concluding  this  part  of  the  subject  I  must  mention 
what  may,  perhaps,  be  considered  a  trivial  matter.  But  the  mode 
'of  disposal  of  the  mixture  of  manure  and  sand,  or  manure  and 
sawdust,  from  steamboats,  and  that  of  the  manure  from  receiv- 
ing yards,  is  really  by  no  means  unimportant.  Generally  it  is 
sold  at  intervals,  either  more  or  less  disinfected  by  mixture  with 
quicklime  or  otherwise ;  but  the  London  and  North- Western 
Railway  Company  prefer  to  avoid  all  risk  by  placing  it  on  the 
*'  spondons  "  (the  projecting  ridges  of  the  paddle-boxes)  of  their 
steamboats,  and  shovelling  it  overboard  when  they  get  into  the 
-*«  Race  "  or  most  rapid  part  of  St.  George's  Channel.  Whatever 
system  is  adopted  the  disposal  of  these  refuse  substances  should 
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be  under  such  regulations  as  are  calculated   to   prevent  their 
becoming  a  vehicle  for  the  conveyance  of  contagion. 

v.— Conclusion. 

During  the  progress  of  the  investigation,  the  results  of  which 
have  been  described  in  the  preceding  pages,  I  was  careful  U> 
note  the  bearing  of  the  facts  upon  the  suggestions  which  the 
Society  might  make  to  the  Government,  with  a  view  to  the 
improvement  of  the  existing  regulations,  by  rendering  them 
better  calculated  to  prevent  the  spread  of  disease.  It  requires 
considerable  care,  however,  to  avoid  a  judgment  biassed  unduly 
in  favour  of  any  one  interest  to  the  injury  of  the  remainder. 
For  instance,  the  proposal  to  subject  all  animals  imported  from 
Ireland  to  a  quarantine  of  ten  days  would,  no  doubt,  if  properly 
carried  out,  give  farmers  who  buy  Irish  store  cattle  a  great^amount 
of  security  against  the  purchase  of  disease.  But  the  importations 
from  Ireland  average  considerably  more  than  1000  beasts  per  diem^ 
divided  for  the  most  part  between  four  or  five  ports ;  and  at  each 
port  accommodation  would  be  required  for  ten  days'  importation 
(say  between  2000  and  3000  beasts,  besides  sheep  and  pigs).  To 
serve  the  purpose  of  the  quarantine,  each  day's  importation 
would  have  to  be  absolutely  separated  from  every  other  day's 
importation,  and  the  pen  for  each  animal  would  have  to  be 
capable  of  complete  isolation  from  that  of  every  other.  The 
practical  difficulty  and  expense  of  providing  the  necessary 
accommodation  would,  therefore,  be  enormous,  the  whole  falling 
upon  the  farmer  in  the  first  instance,  but  ultimately  taking  the 
shape  of  a  tax  upon  the  consumer. 

It  is  not  my  intention  to  discuss  further  this  or  any  other 
proposed  remedy.  The  mere  statement  of  the  one  quoted  is 
sufficient  to  illustrate  the  difficulty  of  having  due  regard  to  the 
claims  of  conflicting  interests,  viz.,  the  British  and  the  foreign 
producers,  the  dealers,  and  the  consumers.  Solutions  on  tibe 
principle  of  cutting  the  Gordian  knot  are,  in  my  view,  altogether 
inadmissible ;  and  I,  therefore,  carefully  studied  the  question  of 
inspection  with  a  view  to  test  its  efficacy,  when  conducted  under 
proper  regulations.  The  conclusion  at  which  I  arrived  was  that 
inspection  at  the  ports  of  both  the  exporting  and  the  importing 
country,  as  at  Rotterdam  and  Harwich,  with  proper  control  of 
the  persons  engaged  in  the  trade,  proper  supervision  of  their 
premises,  proper  inspection  of  the  steamboats,  cattle-trucks,  and 
receiving-yards,  and  due  regard  to  the  most  elementary  prin* 
ciples  of  hygiene,  would  go  a  very  long  way  towards  bringing 
the  danger  of  importing  foot-and-mouth  disease  under  control* 
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It  is,  however,  equally  necessary  to  exercise  strict  supervision 
over  the  inland  trade,  and  over  what  may  be  termed  the 
domestic  movement  of  stock,  by  making  proper  regulations 
with  regard  to  fairs  and  markets,  the  provision  of  slaughter- 
houses, and  other  matters  now  left  optional  with  the  local 
authorities.  And  in  all  cases  it  is  most  desirable  that  uniform 
action  should  be  secured  throughout  the  country. 

Accordingly,  my  original  report  to  the  Council  of  the  Society 
last  November  (being  an  abstract  of  the  facts  contained  in  the 
preceding  pages)  was  accompanied  by  a  draft  of  a  series  of 
suggestions  based  on  the  principles  just  stated.  Some  of  these 
suggestions  could  not,  at  present,  be  carried  out  at  all  places  to 
which  they  were  made  applicable,  especially  in  Ireland ;  but  it  ' 
seemed  to  me  that  if  the  places  that  could  not  comply  with  the 
r^^ations  were  therefore  abandoned  as  centres  of  the  cattle- 
trade,  the  public  benefit  would  be  enormous.  For  instance, 
what  possible  good  can  result  from  the  holding  of  6000  fairs  per 
annum  in  Ireland  alone  ?  If  only  one-half  of  them  were  aban- 
doned in  consequence  of  the  compulsion  to  divide  the  fair-green 
into  pens,  which  should  be  cleansed  and  disinfected,  the  only 
persons  who  would  suffer  would  be  the  local  publicans,  and  the 
benefit  to  the  rest  of  the  community  would  be  very  great  The 
same  argument  holds  good  for  the  rest  of  the  United  Kingdom, 
but  it  has  not,  probably,  the  same  force  everywhere. 

The  registration  of  sales  of  stock  at  fairs  and  markets  is  also 
another  point  that  would  be  difficult  to  carry  out  in  all  localities 
under  existing  circumstances ;  but,  in  my  judgment,  a  mart  that 
is  too  insignificant  to  sustain  the  expense  of  such  an  arrange- 
ment ought  not  to  be  held  at  all.  The  probability  is  that  if 
such  a  system  had  been  in  operation  at  Hull  when  the  ^  Joseph 
Soames'  arrived,  the  whereabouts  of  every  animal  still  living, 
that  had  been  in .  the  tainted  market,  would  have  been  at  once 
ascertained ;  and  if  the  authorities  had  been  energetic  enough, 
and  the  law  would  have  permitted  the  procedure,  the  whole 
of  them  would  have  been  "  sides  of  beef  "  in  less  than  a  week. 

The  difficulty  of  securing  trustworthy  inspectors  has  been 
frequently  quoted  as  insuperable,  and  doubtless  a  coin  of  the 
realm  is  an  exceedingly  bad  eyeglass.  But  if  the  Inspectors  were 
properly  paid,  and  were  compelled  to  make  returns  of  each 
cargo  and  each  market  to  the  local  authority  and  the  Govern- 
ment, stating  not  only  the  number  of  diseased  animals  in  each,  the 
names  of  the  owners,  and  the  nature  of  the  disease,  but  also  indi- 
cating the  stage  which  the  disease  had  reached,  such  returns,  in  the 
case  of  ports,  from  the  Inspector  in  Ireland  would  be  a  check  upon 
the  returns  made  by  the  Inspector  at  the  English  port,  and  vice 
versdj  and  thus  the  inspection  would  be  rendered  efficient. 
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Asa  matter  of  fact,  however^  I  am  not  aware  that  complaints 
against  the  manner  in  which  the  Veterinary  Inspectors  in 
Englatid  discharge  their  duty  have  been  often  preferred,  and 
I  am  not  conversant  with  a  single  case  in  which  any  accusation 
has  been  substantiated.  There  is  probably  more  uncertainty 
felt  as  to  the  action  of  the  Continental  Inspectors,  and  less 
reliance  placed  on  their  skill.  For  instance,  it  is  not  unfre- 
quently  stated  that  measures  are  taken  to  get  animals  from  a 
scheduled  country  passed  into  England  as  if  they  had  come 
from  an  unscheduled  country  ;  thus  German  sheep  are  stated  to 
be  shipped  at  Hamburg  for  Antwerp,  and  sent  from  Antwerp 
to  England  as  Belgian.  Such  an  oversight  on.  the  part  of  the 
Inspector  as  would  allow  any  clear  cases  of  attempted  fraud  to 
pass  unrecognised  at  the  Continental  or  the  English  port,  if 
promptly  dealt  with  by  the  Home  authorities,  would  probably 
not  recur  very  soon. 

With  regard  to  inspection  in  Ireland,  all  that  can  be  said  is 
that,  so  far  as  I  know,  it  has  never  been  systematically  tried,  and, 
therefore,  its  chances  of  success  or  failure  are  entirely  unknown. 

The  supervision  which  I  have  recommended  as  supplementary 
to  inspection  has  for  its  object  the  prevention  of  contact  between 
diseased  and  healthy  animals,  and  the  vigorous  destruction  of 
disease-germs  as  soon  as.  possible  after  they  are  formed.  By 
some  such  means,  properly  carried  out,  I  believe  that  we  should 
obtain  results  as  good  as  by  such  sweeping  measures  as  the 
slaughter  of  all  imported  animals  at  the  port  of  landing,  while 
we  should  still  retain  the  much-needed  Dutch  cows  and  Irish 
stores,  and  not  interfere  in  any  appreciable  manner  with  cattle- 
dealers  who  are  too  scrupulous  to  enrich  themselves  to  the 
extent  of  a  penny  by  inflicting  an  injury  on  the  public  to 
the  extent  of  a  pound. 

The  Council  of  the  Society  having  received  the  Abstract  of 
this  Report,  as  already  stated,  referred  it  to  the  Cattle  Plague 
Committee,  consisting  of  the  whole  Council.  After  an  interval 
of  a  month  it  was  carefully  considered,  both  by  the  Committee 
and  the  Council,  and  finally  the  following  suggestions  were, 
last  December,  made  to  the  Government  in  reply  to  the  invi- 
tation of  the  Vice-President  of  the  Privy  Council  given  the 
previous  July : — 

(1.)  That  a  sufficient  number  of  Veterinary  Inspectors  be 
appointed  by  the  Government  at  the  ports,  both  in  England  and 
Ireland,  to  examine  properly  every  animal  previous  to  shipment 
or  landing,  as  the  case  may  be  (pp.  198,  211,  &c.) 

(2.)  That  a  return  of  the  animals  found  affected  with  any  con- 
tagious or  infectious  disease,  with  the  names  of  their  owners  and 
the  nature  of  the  disease,  shall  be  furnished,  at  such  intervals  as 
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may  be  deepaed  desirable,  by  the  Government  Inspectors  at  the 
ports  to  the  Veterinary  Departments  in  London  and  Dublin 
respectively,  and  in  England  to  the  local  authority  ^p.  241). 

(3.)  That  the  prosecution  of  the  owners  of  animals  so  reported 
«s  diseased  shall  in  England  be  undertaken  by  the  local  authority, 
and  in  Ireland  by  the  Veterinary  Department  of  the  Privy  Council. 

(4.)  That  the  regulations  as  to  right  of  entry,  liberty  to  inspect, 
and  evidence  of  the  existence  of  disease  (the  Inspector's  certifi- 
cate),  which  are  now  applicable  to  cases,  or  suspected  cases,  of 
pleuro-pneumonia,  shall  be  extended  to  foot-and-mouth  disease 
(Act,  sec.  31-33)  (pp.  197  and  199). 

(5.)  That  all  lairs  or  yards  belonging  to  Railway  and  Steam- 
boat Companies,  and  all  market  places  and  places  set  apart  for 
the  holding  of  fairs  for  cattle,  sheep,  and  pigs,  shall  be  divided 
into  pens  of  a. convenient  size,  and  furnished  with  a  sufficient 
number  of  troughs  of  clean  water  ;  and  that  these  pens  shall  be 
cleansed  and  disinfected  in  accordance  with  the  existing  regula- 
tions of  the  English  Privy  Council  in  reference  to  railway  pens 
and  landing  places  (pp.  212  and  241). 

(G.)  That  the  cleansing  and  disinfection  of  the  steamboats  and 
other  vessels  used  for  the  carriage  of  animals  shall  be  rigorously 
enforced  ;  and  that  no  steamboat  or  other  vessel  shall  be  allowed 
by  the  Government  Veterinary  Inspector  at  the  port  of  embarka- 
tion to  receive  animals  until  after  the  master  or  owner  has  pro- 
duced and  delivered  a  certificate  signed  by  the  Government 
Veterinary  Inspector  at  the  last  port  of  delmrkation,  certifying 
that  such  steamboat  or  other  vessel  has  been  properly  cleansed  and 
disinfected  since  the  last  landing  of  animals  therefrom  (p.  239). 

(7.)  That  the  Railway  Companies  in  Ireland  as  well  as  in 
England  shall  be  compelled  to  cleanse  and  disinfect  their 
railway  trucks  and  sidings,  in  accordance  with  the  existing  regu- 
lations (p.  202). 

(8.)  That  food  and  water  in  ordinary  quantities  be  supplied  to 
all  animals  either  before  or  after  inspection,  both  at  the  ports  of 
shipment  and  landing,  whether  requested  by  the  persons  in  charge 
or  otherwise  (pp.  210,  211). 

(9.)  That  animals  exposed  for  sale  at  fairs  and  in  markets,  both 
in  England  and  Ireland,  shall  in  all  cases  be  inspected  by  duly 

Jualified  Veterinary  Surgeons,  or  Inspectors  appointed  by  the 
>ocal  Authority,  and  that  it  is  essential  that  offenders  against  the 
law  shall  be  adequately  punished  on  conviction  (pp.  204-209). 

(10.)  That  the  provisions  of  the  Privy  Council  (Ireland)  Order  * 
•of  November  4th,  1870,  be  modified  so  as  to  conform  to  the 
provisions  of  sec.  57  of  the  Contagious  Diseases  (Animals)  Act, 

*  Sections  3  and  13. 
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with  reference  to  contagious  or    infectious  diseases  other  than 
glanders,  cattle-plague,  or  sheep-pox  (p.  207). 

(11.)  That  the  neglect  to  conform  to  any  of  the  provisions  of 
the  Act,  or  of  the  Orders  in  Council  founded  thereon,  shall  hence- 
forth be  punished  as  an  offence  against  the  Act ;  and  that  the 
penalty  clauses  shall  henceforth  include  a  minimum  as  well  as  a 
maximum  fine  (p.  202). 

(12.)  That  all  cattle-dealers  shall  be  required  to  take  out  a 
licence,  which  licence  shall  be  granted  or  refused  by  the  magis- 
trates of  the  district  in  which  the  applicant  usually  resides ;  and 
that  the  said  licence  shall  be  suspended  or  revoked  at  the  discre- 
tion of  the  magistrates  in  the  event  of  the  dealer  being  convicted 
more  than  once  of  wilful  non-compliance  with  the  regulations  of 
the  Privy  Council,  or  of  the  local  authorities  (pp.  217,  218). 

(13.)  That  a  register  be  kept  in  each  district  of  the  cattle* 
dealers  licensed  therein. 

(14.)  That  the  lairs,  yards,  fields,  and  other  premises  used  for 
the  temporary  reception  of  animals,  whether  inland  or  at  the 
ports  of  landing  and  shipment,  be  duly  certificated  for  the  pur- 
pose, and  registered  (p.  216). 

(15.)  That  in  order  to  prevent  cruelty,  sheep  and  cattle  should 
never  be  carried  together  in  the  same  truck. 

(16.)  That  in  order  to  secure  proper  cleansing  and  ventilation 
of  the  holds  of  steamboats,  all  vessels  employed  in  carrying 
animals  shall  be  certificated;  and  that  no  certificate  shall  be 
given  to  any  steamboat  or  other  vessel  not  now  engaged  in  the 
trade,  unless  the  ventilation  of  the  holds  intended  for  the  recep^ 
tion  of  animals  be  performed  by  means  of  properly  constructed 
machine-ventilators  (pp.  233-239). 

(17.)  That  the  Privy  Council  should  from  time  to  time  send 
down  their  own  Inspectors  to  the  markets,  in  order  to  see  that 
the  regulations  are  properly  carried  out,  and  that  the  inspector 
should  institute  proceedings  against  persons  whom  he  may  detect 
offending  against  the  law  (p.  219). 

(18.)  That  at  the  ports  licensed  for  the  importation  of  foreign 
animals  the  local  audiorities  shall  provide  slaughter-houses  con- 
tiguous to  the  ordinary  cattle-market,  also  to  the  landing-stage 
for  cattle  from  unscheduled  countries,  and  within  the  defined 
part  of  the  port,  for  the  landing  and  slaughter  of  animals  from 
scheduled  countries  (where  such  exist)  witibin  the  boundaries  of 
their  jurisdictions,  as  is  the  case  at  Deptford  (pp.  217,  229). 

(19.)  That  in  all  cases  the  landing-places  for  cattle  from  sche- 
duled and  unscheduled  countries  should  be  decidedly  apart,  and 
that  the  markets  for  cattle  from  scheduled  countries  should  in  all 
cases  be  separated  by  some  considerable  interval  from  the  ordinary 
market  (p.  228). 

(20.)  That  to  enable  the  local  authorities  to  trace  the  disper- 
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sion  of  a  contagious  or  infectious  disease,  such  as  cattle-plague 
or  sheep-pox,  from  a  fair  or  market,  the  name  and  address  of  the 
person  owning  the  cattle  or  sheep  at  the  time  of  departure  shall 
be  registered  by  the  clerk  of  the  fair  or  market  (pp.  225,  241). 

(21.)  That  with  reference  to  cattle-plague,  it  is  desirable  to 
add  to  §  53  of  the  Contagious  Diseases  (Animals)  Act,  as 
follows : — Where,  under  the  Act,  a  place  is  declared  to  be  an 
infected  place,  either  by  the  order  of  die  Privy  Council,  or  of  the 
local  authority,  or  by  the  declaration  of  an  Inspector,  a  return  of 
the  cattle,  sheep,  and  other  animals  (including  horses)  within  the 
infected  place,  shall  immediately  be  made  to  the  clerk  of  the 
local  authority  by  every  owner  of  such  cattle,  sheep,  or  other 
animals ;  and  in  the  event  of  any  of  the  said  animals  becoming 
affected  with  any  disease  whatever,  the  same  shall  be  immediately 
reported  to  the  police  by  the  owner  of  such  animals.  Upon  such 
report  being  made  to  the  police,  the  local  authority  shall  cause 
the  Veterinary  Inspector  to  examine  the  animals  affected  and 
certify  in  writing  as  to  the  nature  of  the  disease  (p.  225). 

(22.)  That  it  is  most  desirable  that  in  any  legislation  on  the 
subject  of  cattle  diseases,  uniform  action  should  as  far  as  possible 
be  generally  enforced  (pp.  195-197). 

(23.)  That  in  cases  of  cattle-plague,  the  Veterinary  Inspector 
of  the  Privy  Council  shall  be  empowered  to  order  the  slaughter  of 
animals  in  adjacent  fields  to  those  actually  infected,  as  well  as  the 
animals  in  the  same  field,  cowshed,  &c.,  in  die  event  of  such  a  course 
being  considered  necessary  to  prevent  the  spread  of  the  plague 
(p.  225). 

(24.)  That  theprohibition  of  the  importation  of  cattle  from  Russia 
should  continue  as  long  as  cattle-plague  exists  in  that  country  ; 
and  that  any  country  permitting  the  importation  of  Russian  cattle 
during  that  period  should  ipso  facto  become  a  scheduled  country. 

In  addition  to  the  foregoing  suggestions,  they  beg  leave  to  add 
the  following,  which,  if  adopted,  would  render  compulsory  the 
action  of  the  local  authorities  in  certain  matters  which,  according 
to  the  provisions  of  the  existing  Contagious  Diseases  (Animals) 
Act  are  optional  with  them  : — 
Act,  §  41  alter  may  to  shall. 

§  53  alter  may  to  shall,  and  omit  **  if  the  circumstances 

of  the  case  appear  to  him  so  to  require." 
§  57  after  coasting  vessel  insert  "  or  a  vessel  engaged 

in  the  cross-channel  trade." 
§  57  after  execution  of  this  Act  for  may  read  shall. 
§  66  for  may,  if  they  think  fit,  read  shall. 
§  86  first  line,  for  may  read  shall ;  fourth  line,  for 
infectious  disease,  or,  read  infectious  disease,  and 
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VI. — Further  Report  hy  the  Judges  on  the  Competition  for  Prizes 
for  Plans  of  Labourers^  Cottages  in  connection  with  the  Cardiff 
Meeting,  1872. 

In  the  Report,  published  in  the  last  number  of  the  *  Journal, 
on  the  Plans  shown  at  CardifiFin  competition  for  Prizes  offered  by 
the  Marquess  of  Bute  and  Major  Picton  Turbervill,  the  Judges 
remarked : — "  Although  there  was  no  set  of  Plans  which  they 
could  recommend,  as  a  whole,  worthy  of  a  prize,  there  was  one 
(marked  '  Rustic,'  No.  40,  entered  by  Mr.  Hine,  foreman  at  the 
latent  Brick  Works,  Worcester)  which,  in  its  arrangements  both 
of  living  and  bed  rooms,  possessed  a  simplicity,  originality,  and 
convenience  which  may  be  worked  into  something  very  useful ;" 
and  they  recommended  that,  with  the  sanction  of  the  designer, 
this  Plan  should  be  published  in  the  Society's  Journal,  leaving 
out  his  elevations. 

This  recommendation  having  been  approved  by  the  Council, 
the  Judges  have  great  pleasure  in  publishing  the  Plans,  and  in 
submitting  two  designs  showing  elevations  adapted  to  them 
(Plates  I.  and  II.). 

Figs.  1  and  2. — Mr.  Mine's  original  Flans,  exhibited  at  Cardiff, 
marked  *  Bustic,*  No.  40. 


Fig.  1  .—Chamber  Plan.  Fig.  2.— Ground  Plan. 

15  li.  Bedrooms.  K  K.  Kitchens.  0  0.  Ovens. 

S  S.  Sculleries-  P  P.  Pantries. 

s  i.  Sinks.  C  C.  Cupboards. 

T.  H.  Tool-house. 

The  ground-plan,  it  will  be  observed,  is  an  oblong  (not  con- 
sidering the  out-offices),  roofed  by  a  single  span,  and  being 
without  a  single  break  of  any  kind.  Such  an  arrangement  is 
obviously  cheaper  than  one  having  breaks,  valleys,  and  gutters. 

The  accommodation  on  ground  and  chamber  floors  embraces 
all  that  is  really  necessary.  On  the  ground-floor  are  a  living-room 
and  scullery,  both  sufficiently  large,  and  a  small  pantry,  well  venti- 
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lated.  The  two  front  doors  are  well  removed  from  each  other,  and 
on  the  chamber-floor  there  are  three  bedrooms,  each  entered  sepa- 
rately, and  of  good  size.  But  the  originality  of  the  plan  which 
recommended  it  so  strongly  to  the  Judges,  is  the  way  in  which 
the  two  cottages  are  locked  together.  Cottages  built  in  pairs,  and 
in  some  cases  singly,  usually  take  the  form  of  the  letter  L»  and 
when  placed  together  back  to  back,  they  take  the  form  shown 
in  Fig.  3  or  Fig.  4. 


Fig 

.3. 

Fig.  4. 

Fig.  5. 

These  entail  breaks,  valleys,  and  gutters;  but  in  *  Rustic's' 
Plans  we  have  an  entirely  different  arrangement ;  the  two  blocks 
being  locked  together  as  shown  in  Fig.  5. 

But  aldiough  cottages  whose  plan  forms  an  oblong  without 
a  single  break,  and  the  roof  of  which  is  one  unbroken  span, 
may  be  very  well  so  far  as  accommodation  and  economy  are  con- 
cerned, yet  it  is  necessary  to  take  some  care  that  an  estate  shall 
not  be  disfigured  by  the  erection  of  cottages  having  only  comfort 
and  economy  in  view.  The  Judges  therefore  venture  to  submit 
the  two  designs  shown  on  Plates  I.  and  II.,  instead  of  Mr.  Hine's ; 
the  one  as  being  useful  and  economical,  without  being  unsightly,, 
the  other  as  being  somewhat  more  ornamental. 

In  these  plans  they  have  increased  the  size  of  the  rooms  on  the 
ground-floor,  which  of  course  materially  improves  the  bedrooms- 
over  ;  and  they  have  shown  the  wall  between  the  two  cottages 
9  inches  thick  instead  of  4^  inches,  to  exclude  sound  and  to  give, 
greater  stability  to  the  building.  They  also  recommend  a  steep 
pitched  roof  of  tiles  as  preferable  to  a  flat  one  of  slates,  as  it 
reduces  the  height  of  the  walls  and  gets  more  bedroom  space 
in  the  roof :  this,  of  course,  necessitates  dormer  windows  ;  but,, 
with  the  break  shown  in  the  front,  these  windows  improve  the 
elevations.  A  porch  is  added  to  the  front  doors  with  the  same 
object,  and  also  to  afford  protection  against  the  weather. 

The  out-offices  are  placed  some  distance  from  the  houses,  for 
obvious  reasons  ;  and  they  are  grouped  together  as  a  separate 
building,  containing  a  bakehouse  common  to  the  two  cottages, 
hovels,  and  piggeries.  It  will  be  seen  from  the  plan  of  the  out- 
offices,  that  they  can  be  built  either  with  or  without  piggeries. 

The  design  shown  on  Plate  II.,  with  its  timbered  gables,, 
may  be  preferred  in   some  localities.     It  is  a  more  expensive. 
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mode  of  construction,  but  gives  additional  space.  It  will  be 
observed  that  the  gables  are  corbelled  out  16  inches ;  and  the 
timber  walls,  brick-nogged  and  plastered  externally,  are  only  six 
inches  thick,  against  nine-inch  brick  walls;  thus  adding  con- 
siderably to  the  size  of  the  bedrooms,  care  being  taken  that  this 
addition  is  given  to  the  parents'  bedrooms. 

In  conclusion,  the  Judges  would  add  that  the  two  designs  are 
merely  submitted  as  suggestions  for  carrying  out  a  plan  which 
they  preferred,  for  reasons  already  given,  to  others  submitted  in 
competition  at  Cardiff;  and  they  hope  that  the  publication  of  this 
Plan  may  contribute,  in  some  degree,  to  remove  a  difficulty  felt 
on  all  estates,  viz.,  the  providing  good  cottages  for  agricultural 
labourers  at  a  moderate  cost. 

(Signed)        Geo.  Hunt, 
C.  Randell, 

February,  1873.  Thos.  Sample. 


VII. — The  Potato  Disease.    By  William  Cakruthers,  F.R.S., 
Consulting  Botanist  to  the  Society. 

There  is  reason  to  believe  that  the  potato  disease  has  been  known 
for  ages  in  the  western  countries  of  South  America ;  but  its  first 
ascertained  appearance  was  just  thirty  years  ago,  when  it  seriously 
injured  the  crops  of  the  United  States  and  Canada.  It  reappeared 
in  the  same  regions  the  following  year  (1844).  In  the  latter  half 
of  the  month  of  July,  1845,  it  was  first  detected  in  the  Old 
World,  in  Belgium,  and  within  two  months  thereafter  its  occur- 
rence was  recorded  in  England,  Ireland,  and  Scotland,  in  France 
and  Germany,  Denmark  and  Russia.  Since  that  time  it  has 
never  been  entirely  absent  from  the  potato  crops,  although  in 
some  years  it  has  been  much  more  destructive  than  in  others. 
Its  extensive  prevalence  last  season,  and  the  serious  havoc  it  com- 
mitted, threatening  now  a  famine  in  some  districts  of  Ireland,  have 
drawn  special  attention  to  it  recently,  and  have  induced  the  Presi- 
dent of  this  Society  (Earl  Cathcart)  to  encourage  the  investigation 
of  the  nature  of  the  disease  by  the  offer  of  a  Prize  of  100/.,  in  the 
hope  that  such  investigation  will  lead  to  practical  suggestioiis  as 
to  a  method  of  palliating,  if  not  of  curing,  the  malady. 

With  the  approval  of  the  Botanical  Committee,  I  have  drawn 
up  the  following  short  statement  of  the  present  state  of  knowledge 
regarding  this  disease : — 

There  is  no  longer  any  dispute  as  to  its  real  cause.  All  the 
notions  which  supposed  it  to  be  produced  by  physical  agencies, 
or  to  be  the  indication  of  a  defective  method  of  cultivation,  or  of 
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Fig.l. 


Spores  of  Pero- 
noipora  if\fettans, 
magnified  300  dia- 
meters. One  of  the 
spores  germinating 


^  deterioration  of  the  plant,  have  been  conclusively  set  aside. 
Nor  can  it  be  held  that  the  microscopic  fangus,  which  is  known 
to  be  invariably  found  in  diseased  potatoes,  is  the  result  of  the 
disease  and  not  its  cause,  since  De  Bary  has  produced  the  disease 
by  placing  the  spores  of  the  fungus  on  the  leaves  and  tubers  of 
healthy  potatoes. 

Beginning  this  narration  with  De  Bary's  experiment,*  we  may 
trace  intelligently  the  history  of  this  baneful  para- 
site, and  notice  the  nature  and  progress  of  the 
injury  it  produces  in  the  potato.  The  seeds,  or 
more  properly  spores  of  the  fungus,  are  minute 
ovoid  bodies,  so  small  that  the  greatest  diameter  is 
not  more  than  the  eight-hundredth  of  an  inch 
long.  When  a  spore  rests  on  the  under  surface  of 
a  leaf,  and  there  is  sufficient  moisture,  it  pushes 
out  a  slender  tube,  through  a  ruptured  opening  in 
its  coat.  This  tube  penetrates  the  epidermis  on  the  spot  where 
germination  takes  place  or  finds  its  way  to  one  of  the  innumer- 
able openings  or  stomates  which 
abound  on  the  lower  surface  of 
the  leaf,  and  passing  through 
the  opening  enters  the  tissues. 
The  slender  tubular  root,  called 
the  mycelium,  rapidly  grows,  push- 
ing its  way  everywhere  through 
the  substance  of  the  leaf.  It 
branches  and  rebranches  freely ; 
the  brown  colouring  matter  con- 
tained in  it  gives  the  spotted  ap- 
pearance to  the  leaves,  which  indi- 
cates to  the  eye  the  existence  of 
the  disease.  The  mycelium  sends 
out,  through  the  stomates,  branches 
into  the  air,  that  give  a  mouldy  aspect  to  the  under  surface  of 
the  leaf.  The  ultimate  branches  of  this  external  growth  are 
somewhat  interruptedly  swollen,  and  many  of  them  bear  minute 
oval  bodies  at  their  extremities.  These  are  the  spores.  The 
mycelium  passes  down  the  leaf-stalk  into  the  stem ;  through  this 
it  obtains  access  to  the  other  leaves  as  well  as  to  the  underground 
branches,  and  through  them  to  the  potatoes  themselves,  which  are 
indeed  only  enlarged  and  shortened  portions  of  the  underground 
stem.     De  Bary  placed  some  spores  on  the  leaves  of  a  healthy 


A  spore  which  has  penetrated  the  epi- 
dermis of  the  stem  of  a  potato,  and  Its 
mycelium  root  is  penetratinjs  the  tissues  of 
the  stems. 


*  The  elaborate  Paper  by  De  Bary  on  this  and  allied  parasitic  fongl  will  be 
found  in  the  *  Annales  des  Sciences  Naturelles,  Partie  Botanique,'  4th  Series, 
Vol.  XX.  (1863)  pp.  1-148.    Plates  I.-Xin. 
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potato  on  February  4th;  the  day  following  the  tubes  of  the 
mycelium  had  penetrated  the  leaves ;  on  the  8th  the  mould  ap- 
peared on  the  under  surface  covered  with  fruit,  and  on  the  9th 
the  whole  plant  was  diseased. 

Fig.  3. — Sjpore-hearing  mould,  Peronospora  infeatans. 

(Magnified  300  diameters.) 


The  spore-bearing  mould  springs  !h>m  the  mycellnm,  which  penetrates  the 
timues  of  the  leaf,  and  paiaes  through  the  stomates  on  the  under  snifRoe  into 

the  air. 

The  individual  cells  which  are  pierced  by  the  mycelium  are 
destroyed,  and  the  starch-granules  contained  in  the  cells  are 
attacked  and  consumed.  Putrefaction  soon  begins,  affecting  first 
the  cell-walls  and  then  the  starch.  Payen  has  put  it  beyond 
doubt  that  the  mycelium  consumes  the  starch,  for  in  his  investi- 
gations he  detected  the  granules  attacked  by  the  myceliun» 
threads,  and  he  made  the  injury  more  apparent  by  using  iodine, 
the  action  of  which  on  colouring  starch  granules  is  well  known. 
By  the  ordinary  processes  all  the  starch  can  be  separated  from 
diseased  potatoes,  not  only  that  contained  in  cells  yet  untoucheck 
by  the  mycelium,  but  even  the  granules  that  remain  uninjured  by 
the  mycelium  or  the  surrounding  p^trefaction. 
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A.  B.  c.  a 

A.  Large  spores  borne  on  the  moold  of  Peronytpora  tn- 
fatant ;  the  contents  of  the  cell  divided.  B.  The  i>m«li  spores 
(zoospores)  esc&ping  from  the  cell.  C.  A  loospore  with  its 
two  cilia.  D.  A  zoospore  deprived  of  dlia,  and  germinatlnsr. 
CMagnifled  300  diameters.) 


The  mycelium  does  not  naturally  fruit  on  the  upper  surface 
of  the  leaf,  on  the  stem,  or  on  the  tuber  of  the  potato,  as  these 
parts  are  either  destitute  of  stomates  or  but  partially  furnished 
with  them,  and  the  mycelium  does  not  send  its  fruiting  branches 
through  continuous  epidermal  structures  ;  but  when  any  of  these 
parts  of  the  potato,  attacked  by  the  parasitic  fungus,  are  cut  and 
placed  in  a  moist  atmosphere,  the  fruiting  branches  speedily 
Appear. 

Some  of  the  oval  heads  which  terminate  the  branches  are 
larger  than  the  others, 

and  contain  within  them  Fig.  4. — Spores  of  Peronospora  infestans. 
from  six  to  sixteen 
minute  bodies.  When 
water  is  applied  either 
artificially  or  naturally, 
the  outer  covering 
bursts  and  the  contents 
are  liberated.  Each  of 
the  little  spores  thus 
set  free  moves  about  in 
the  water  by  the  aid  of 
two  cilia.  In  a  short 
time  the  motion  ceases,  and  if  a  proper  nidus  exists,  the  spore 
germinates. 

The  minute  fungus  belongs  to  the  genus  Peronospora^  and  has 
received  the  name  Peronospora  infestans^  Mont  Another  method 
of  reproduction  has  been  noticed  in  other  species  of  this  genus, 
but  it  has  not  yet  been  detected  in  the  case  of  the  species  causing 
the  potato  disease.  In  the  other  species  the  mycelium  buried  in 
the  tissues  of  the  supporting  plant 
produces  two  kinds  of  cells,  which 
have  the  same  relation  to  each 
other  that  the  ovule  and  the  pollen 
^rain  have  in  flowering  plants. 
The  small  cell,  representing  the 
pollen  grain,  when  it  comes  into 
contact  with  the  larger  cell, 
pushes  out  a  tube  which  pene- 
trates its  outer  wall,  and  on  reach- 
ing the  inner  wall  induces  changes 
which  produce  a  ripe  spore,  called  an  oospore.  The  oospore 
is  full  of  small  granules,  which  are  liberated,  as  in  the  fruit 
already  described,  on  the  application  of  water,  and  being  fur- 
nished with  cilia  they  move  about  for  some  time.  Although 
these  minute  spores  abound  on  and  in  the  soil  around  the  diseased 
plant,  it  appears  that  they  never  attack  healthy  plants  through 
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A.  Oospore  of  Penmotpora  umbeWfe" 
rarum,  Casp.  B.  Small  antheridian  spore. 
(Magnified  300  diameters.) 
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their  roots,  but  that  they  attach  themselves  to  the  stems  or 
leaves,  penetrating  their  epidermis  or  pushing  their  way  through 
the  stomates. 

It  is  to  be  hoped  that  the  investigations  on  these  fungi  which 
will  be  undertaken  in  consequence  of  the  offered  prize,  may  lead  to 
the  discovery  of  these  oospores  in  the  PeroTiospora  of  the  potato. 
As  they  are  more  especially  rest-spores,  supplying,  along  with 
the  mycelium,  the  means  of  continuing  the  life  of  this  species  in 
a  new  season,  their  discovery  and  the  determination  of  the  part 
or  parts  of  the  plant  in  which  they  are  produced  may  supply 
practical  hints  as  to  how  to  prevent  the  disease.  Under  any 
circumstances^  however,  and  in  order  to  secure  the  destruction  of 
the  parasitic  fungus,  the  diseased  plants — whether  leaves,  stems,  or 
tubers — should  be  destroyed  by  fire.  Leaving  them  to  decay  on 
the  field,  or  neglecting  them  in  the  farmyard  and  permitting  them 
to  get  into  the  manure,  is  a  certain  means  of  maintaining  these 
rest-spores  (oospores)  and  mycelium  in  a  state  ready  to  germinate 
when  the  necessary  conditions  are  present. 

It  is  further  probable  that  when  we  have  discovered  the 
oospores  in  the  potato  fungus,  which  are  known  to  exist  in  the 
other  species  of  Peronospora^  we  shall  not  even  then  have 
ascertained  the  whole  life-history  of  this  parasitic  fungus ; 
for  the  recent  investigations  of  De  Bary  have  shown  that  many 
of  the  microscopic  fungi,  which  have  hitherto  not  only  been 
considered  different,  but  have  been  classed  under  different  groups, 
are  really  stages  in  the  life  of  the  same  plant.  In  the  analogous 
changes  in  the  higher  cryptogams,  the  spores  are  produced  only 
at  the  final  stage  ;  and  among  the  different  forms  through  which 
insects  pass,  only  the  imago  or  perfect  insect  has  the  power  of 
continuing  the  species  by  producing  eggs.  But  in  these  fungi 
each  stage  is  spore-bearing.  The  investigations  instituted  for 
the  offered  prize  may,  it  is  to  be  hoped,  disclose  some  stage 
in  the  progress  of  this  parasite's  life,  where  it  can  be  more 
effectually  dealt  with  than  in  that  stage  with  which  we  are  at 
present  acquainted. 

De  Bary  has  shown  by  experiment  that  there  is  nothing  in  one 
potato  plant  more  than  in  another  to  predispose  it  to  the  attack 
of  the  fungus.  It  is  not  weak  or  unhealthy  plants  that  are  attacked, 
but  wherever  the  spores  rest,  and,  finding  the  suitable  moisture, 
germinate,  there  the  disease  will  appear.  When  once  the  fungus 
has  got  a  footing  in  a  crop  of  potatoes,  its  rapid  growth,  the  little 
time  required  to  develop  fruiting  branches,  and  the  innumerable 
number  of  spores  produced,  make  its  progress  very  rapid.  Even 
when  the  disease  is  first  noticed  by  the  cultivator,  it  has  taken 
such  a  hold  of  the  crop  that  its  cure  is,  I  believe,  impossible. 

As  moisture  is  so  necessary  to  the  development  of  the  spores, 
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every  means  should  be  adopted  to  prevent  undue  moisture.  No 
sml  is  exempt ;  but  there  is  less  danger  of  an  attack,  and  less 
injury  when  the  disease  makes  its  appearance,  in  thoroughly 
drained  soils. 


Vin,— Qti  Dodder.     By  W,  Carruthers,  F.RS.,  Consulting 
Botanist  to  the  Society. 

Thb  dodders  form  a  group  of  plants  which  are  very  closely 
related  to  the  Bind  weeds  {Convolvulacece)^  yet  are  separated  from 
them  by  many  important  characters.  Some  fifty  species  are 
recorded  from  all  parts  of  the  globe,  and  though  they  can  be 
specifically  distinguished,  no  peculiarities  exist  among  them  of 
sofBcient  importance  to  justify  the  establishment  of  generic 
groups.  All  are  included  in  the  one  genus  Cuscuta  established 
by  Linnaeus. 

They  are  all  annual  parasitic  herbs,  with  thread-like  stems, 
entirely  leafless,  or  having  the  leaves  represented  by  a  few 
scattered  minute  scales.     The  small  reddish  flowers  are  united 


Fig.  1.— Trefoil  Dodder  (Cuscuta  epithymum,  var.  Trifolii). 


into  little  round  balls.  Each  flower  produces  four  small  seeds 
about  the  size  of  a  grain  of  mustard.  The  mass  of  the  seed 
consists  of  a  fleshy  albumen  in  which  is  spirally  coiled  a  thread- 
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shaped  embryo.  Gaertner  first  showed  that,  while  these  plants 
agreed  in  every  way  with  other  dicotyledons,  they  differed  in 
the  fundamental  character  expressed  in  the  name,  in  having, 
as  he  supposed,  only  a  single  cotyledon  in  the  embryo  plant,  but 
in  reality  this  supposed  cotyledon  is  only  the  axis  or  stem  of  the 
plant,  without  any  leaf  appendage  whatever. 

As  all  the  dodders  are  annual,  and  they  have  no  roots  pro- 
tected in  the  ground,  the  winter  completely  kills  all  the  plants 
of  each  season's  growth.  The  ripe  seeds,  however,  supply  the 
means  in  them,  as  in  other  annuals,  of  reproducing  with  the  new 
season  the  destroyed  plants  of  the  last — for  each  perfect  seed 
contains  a  minute  bud  capable,  though  separated  from  the  parent 
plant,  of  maintaining  a  dormant  existence,  and,  under  suitable 
conditions,  of  starting  into  independent  active  life.  Each  seed 
encloses,  either  in  the  tissues  of  the  embryo  plant  or  surrounding 
it,  a  quantity  of  food  sufficient  to  support  the  young  plant  until 
its  organs  are  developed  so  far  as  to  obtain  its  own  food. 

In  Cuscuta,  the  albumen  in  which  the  embryo  is  enclosed 
supplies  it  with  food  enough  to  enable  it  to  lay  hold  of  the 
jstem  or  branch  from  which  it  will  draw  its  nourishment,  if  that 
is  within  reach.  It  is  unable  to  maintain  its  life  after  this  stock 
-of  food  laid  up  by  the  parent  is  exhausted,  so  that  it  dies  if  it 
does  not  succeed  in  attaching  itself  to  a  living  plant.  Mr. 
Buckman  has  shown  that,  when  sown  with  seeds  of  suitable  plants, 
the  ordinary  intemodal  lengthening  of  the  supporting  stem  lifts 
with  it  the  young  parasite  from  the  earth.  When,  on  the  other 
hand,  it  attaches  itself  to  grown  plants,  all  connection  with  the 
earth  is  speedily  cut  off,  and  the  lower  extremity  of  the  |  fili- 
form stem  is  left  suspended  from  the  nourishing  plant. 

When  the  dodder  touches  the  supporting  plant  it  twines 
round  the  stem,  and  from  the  inner  surface  of  the  coil  throws 
•out  a  series  of  suckers,  by  which  it  secures  a  living  connection 
with  the  stem.  Through  these  suckers  it  withdrawls  the  ela- 
borated juices  from  the  plant  for  its  own  use,  and,  from  its  rapid 
^owth,  it  soon  impoverishes,  and  ultimately  kills,  the  supporting 
plant.  It  has  already,  however,  thrown  out  branches  by  which 
it  has  seized  hold  of  new  plants,  and  it  continues  to  extend  its 
relations  as  long  as  the  season  permits  the  parasite  itself  to  live. 
In  this  way  a  single  plant,  by  its  rapid  growth,  will  cover  in 
time  several  square  feet  of  ground,  and  impoverish,  or  com- 
pletely destroy,  a  great  number  of  plants  belonging  to  different 
natural  orders.  The  most  common  British  species,  Cuscuta 
epithymumy  Murray  (of  which  the  trefoil  dodder,  C.  trifoliiy 
Bab.,  is  only  a  variety),  was  first  noticed,  as  its  name  almost 
implies,  growing  on  thyme,  but  it  is  found  on  other  and  very 
different  plants,  as  on  furze,  broom,  trefoil,  lucerne,  rock-rose 
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Pigs.  2-4. — niustrattons  of  Trefoil  Dodder  (Cnsonta  epithymnm), 
showing  its  anatomical  relation  to  the  supporting  plant. 


F!g.  4. 
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cranberry,  heather,  centaury,  scabious,  grass,  and  even  on  the 
brake.  It  is  also  found  living  on  plants  that  are  themselves 
partial  parasites,  like  eye-bright,  yellow-rattle,  and  bastard  toad- 
ilax 

Figs.  2-4  show  the  anatomical  relation  of  Cuscuta  epithymum 
to  the  supporting  plant.  Fig.  2  represents  the  Cuscuta  twining 
round  the  stem  of  Centaurea  scabiosa,  Linn. — the  Great  Knap- 
weed. At  F  the  stem  of  the  knapweed  and  the  dodder  is  cut 
through,  and  this  section  is  magnified  ten  times  in  the  diagram, 
Fig.  3.  The  oblong  portion  indicated  by  the  letters  A  B  C  D 
is  still  further  magnified  in  Fig.  4,  so  as  to  show  all  the  details 
of  the  structure.  In  the  centre,  the  stem  of  the  knapweed  is  shown 
cut  across,  exhibiting  the  cells  of  the  pith,  surrounded  by  the 
vascular  and  wood  bundles,  and  these  again  enclosed  by  the  bark. 
Three  cones  from  the  coil  of  the  dodder  penetrate  the  knapweed, 
reaching  to  the  pith.  These  cones  consist  of  the  outer  cellular 
covering  of  the  stem,  with  a  prolongation  of  the  wood  structure 
passing  down  their  centre.  Two  suckers  are  shown  pushing 
themselves  out  from  the  free  portion  of  the  stem  of  the  dodder. 
The  principal  figure  is  from  Chatiris's  *  Plantes  Parasites.' 

The  structure  of  the  dodders,  and  the  nature  of  the  relation 
between  them  and  the  plants  on  which  they  are  parasitic,  have 
been  investigated  by  Mirbel,  Unger,  and  especially  by  Chatin. 
Being  complete  parasites  they  are  without  the  food-producing 
or  food-procuring  parts  of  ordinary  plants,  viz.,  roots  and  leaves. 
Nor  have  they  any  of  the  green  colouring  matter  (chlorophyl) 
which  plays  an  important  part  in  elaborating  the  food  of  vege- 
tables, yet  not  an  essential  part,  as  is  shown  by  the  experiments 
of  Saussure  and  De  CandoUe  on  Atriplex  hartensis  ruhra^  and 
Ulva  purpurea.  The  minute  scales  and  flower  bracts,  which  are 
the  only  representatives  of  the  leaves,  are,  as  well  as  the  stem, 
completely  destitute  of  stomates. 

The  stem  consists  of  a  cellular  pith  surrounded  by  a  wood 
structure,  which  differs,  however,  from  the  wood  bundles  of 
other  dicotyledonous  plants  in  being  destitute  of  ducts,  of  medul- 
lary rays,  and  of  liber.  There  is,  consequently,  no  true  bark ; 
its  place  is  occupied  by  a  cellular  layer  surrounding  the  wood 
cylinder,  the  cells  of  which  contain  a  red  liquid,  and  are  more 
or  less  charged  with  starch  granules. 

The  suckers  are  developed  from  the  stem.  The  flattened 
portion  is  derived  from  the  external  layer  of  cells.  Through 
this  is  pushed  a  cone  composed  of  the  cellular  pith  and  wood 
structures  of  the  axis.  These  penetrate  the  stem  of  the  sup- 
porting plant  It  is  not  easy  to  understand  how  these  delicate 
cell  structures  penetrate  the  firm  fibro-vascular  tissues  while 
they  are  in  active  life.      The  same  problem  presents  itself  in 
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inves^tigating  the  growth  of  all  the  phaenogamous  parasitic  plants 
— of  the  mistletoe  on  the  oak  or  apple,  as  well  as  the  dodder  on 
clover. 

In  penetrating  the  stem  the  tissues  of  the  attacked  plant  are 
not  injured ;  they  are  only  pushed  aside  by  the  advancing  cone, 
and  the  cells  of  the  parasite  are  placed  in  such  close  relationship 
to  those  of  the  supporting  plant  that  the  organised  juices  pass 
freely  from  the  one  to  the  other,  entering  the  dodder  just  as 
they  would  pass  into  a  branch  of  the  plant  itself.  The  relation 
of  parasitic  fungi  to  the  plants  on  which  they  grow  is  very 
different  from  what  occurs  in  the  dodders  and  the  other  higher 
parasites.  The  small  roots,  or  mycelium  of  the  fungi,  penetrate 
the  walls  of  the  cells,  and  live  upon  the  tissues  themselves,  or 
on  the  starch  or  other  contents  of  the  cells.  The  result  is,  con- 
sequently, the  disorganisation  and  destruction  of  the  plants 
attacked  by  the  fungus.  The  higher  parasites,  on  the  other 
hand,  only  withdraw  the  organised  juices.  This  operation  is 
without  any  real  injury  to  the  supporting  plant,  if  the  proportion 
of  the  juice  withdrawn  by  the  parasite  is  small  in  relation  to 
what  exists  in  the  whole  plant,  as  is  generally  the  case  with  the 
mistletoe  on  the  apple :  or  it  is  fatal  to  the  supporting  plant,  as 
in  the  case  of  the  dodder  on  trefoil,  where  the  rapid  growth  of  a 
large  parasite  withdraws  all  the  prepared  food,  and  kills  the 
plant  by  exhaustion.  The  enormous  mass  of  the  dodder  also 
destroys  the  clover  which  it  covers,  by  smothering  it  in  the  same 
way  that  any  other  heavy  and  dense  covering  would. 

Of  the  many  remarkable  problems  suggested  by  the  study  of 
the  dodders  none  is  more  strange  than  the  physiological  inquiry 
as  to  how,  without  any  appliances  for  obtaining  food  from  the 
air  or  the  soil,  and  entirely  dependent  on  the  prepared  juices  of 
the  plants  on  which  they  live,  they  nevertheless  contain  in  their 
tissues  starch,  resin,  and  different  acrid  substances  which  are  not 
found  in  the  nourishing  plants,  and,  on  the  other  hand,  they 
want  some  of  the  chemical  elements  which  abound  in  these 
plants.  And,  still  further,  how  a  single  plant  of  dodder  collecting 
its  food  from  plants  so  diflFerent  as  clover,  heather,  thyme,  and 
grass  can  convert  the  diverse  juices  of  these  various  plants  into 
products  which  are  completely  unlike  any  found  in  each  or  all 
of  them.* 

♦  Tlie  lato  Dr.  Welwitsch,  the  illustrious  explorer  of  Western  Tropical  Africa, 
in  a  short  paper  •  On  the  Ix)ranthac<  ro  of  Angola/*  a  group  of  plants  including 
our  well-known  mistletoe,  refers  to  his  own  experiences  of  these  parasites  as  followB : 
**  It  seems  tl>at  tlie  quality  of  the  sap  or  juice  of  a  tree  exercises  little  or  no 
influence  upon  the  vegetation  of  Loranthacex ;  for  in  several  instances  I  found 
one  of  the  same  species  growing,  equally  vigorously,  on  Adansonia,  which  has 
a  watery  juice,  and  at  another  time  on  fig-trees,  of  which  the  sap  is  milky  and 
glutinous."— JoumaZ  Boyal  Hort,  Soc,  toI.  iii.  (1873)  p.  122. 
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Considerable  alarm  has  at  times  prevailed  in  various  districts 
when  the  clover  or  flax  has  been  extensively  preyed  upon  by 
this  dangerous  parasite.  The  appearance  was  of  course  due  to 
the  use  of  seed  (generally  foreign)  containing  dodder.  There 
is  really  no  excuse  for  seedsmen  permitting  dodder  to  accompany 
clover  seed,  inasmuch  as  the  small  size  of  the  dodder  seed  (being 
only  half  the  size  of  clover)  permits  it  to  be  easily  separated 
by  the  mechanical  process  of  sifting.  When,  however,  the  cul- 
tivator has  the  misfortune  to  discover  dodder  on  his  farm,  he 
should  use  the  utmost  diligence  to  secure  its  destruction.  No 
attempt  at  tearing  the  dodder  to  pieces  will  destroy  it ;  indeed 
each  separate  piece  that  remains  connected  with  the  living  plant 
will  maintain  its  independent  existence.  Permitting  the  dodder 
to  die  on  the  field  is  also  utterly  worthless  for  the  purpose  of 
securing  its  extirpation,  for  the  seeds  remain,  and  when  th& 
spring  returns  they  will  germinate.  The  only  efficient  cure  is 
to  bum  completely  the  whole  vegetation  of  the  diseased  spot,, 
together  with  the  surface  of  the  soil  on  which  seeds  may  already 
have  fallen. 

Flax  and  clover  crops  are  not  the  only  ones  that  may  be  in- 
jured by  dodder.  The  thyme-dodder,  of  which  the  clover- 
dodder  is,  as  I  have  said,  but  a  variety,  has  been  found  on  plants, 
belonging  to  the  same  genus  with  the  potato ;  and  my  atten- 
tion was  drawn  last  autumn,  by  Mr.  Brandreth  Gibbs,  to  a  crop 
of  Swedish  turnips  attacked  by  this  plague.  The  field  was  near 
Dunstable,  on  the  Brandreth  estate.  The  farmer,  Mr.  Scroggs, 
informed  me  that,  two  years  before,  the  field  had  produced  a 
good  crop  of  trefoil,  which  was  here  and  there  affected  by  dodder. 
Mr.  Scroggs  cut  down  the  clover,  leaving  the  diseased  plants  to 
die  on  the  ground,  and  then  ploughed  them  into  the  soil.  No 
indication  of  the  parasite  was  detected  in  the  wheat  crop  which 
followed  the  clover,  but  the  plough  having  brought  the  seed 
again  to  the  surface,  it  germinated  after  lying  a  year  dormant, 
and  attacked  the  crop  of  turnips  then  growing  on  the  field.  The 
suckers  of  the  dodder  had  penetrated  principally  the  fleshy 
stalk  and  midrib  of  the  leaves,  but  not  a  few  of  the  turnips 
themselves  were  also  attacked  on  the  upper  surface. 


IX. — Annual  Report  of  the  Cortsulting  Chemist  for  1872. 

During  the  period  from  December,  1871,  to  December,  1872, 
657  analyses  have  been  referred  to  me  by  Members  of  the  Society, 
being  73  less  than  in  the  preceding  year,  and  an  increase  of  79^ 
analyses  over  the  number  sent  out  in  1870. 
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An  examination  of  the  appended  Summary,  and  its  con»- 
parison  with  the  Returns  of  analyses  in  1871,  will  show  that  the 
analyses  in  1871  were  raised  to  an  exceptionally  high  number 
by  an  unusually  large  number  of  cake  and  guano  samples  which 
^were  sent  to  me  in  that  year.  The  abundance  of  green  food  in 
the  past  season  no  doubt  rendered  many  farmers  less  dependent 
upon  purchased  food,  and  brought  transactions  in  cakes  and 
feeding-meals  to  their  normal  condition :  in  consequence,  the 
unusually  large  number  of  212  cake  examinations  made  in  1871 
was  reduced  to  165  in  1872,  which,  however,  is  an  increase  of 
11  samples  over  the  number  of  cakes  examined  by  me  for 
Members  of  the  Royal  Agricultural  Society  in  1870. 

In  the  preceding  year,  as  many  as  78  guanos  were  sent  for 
analysis,  or  36  more  samples  t&an  in  1872.  The  difficulty  of 
procuring  Peruvian  guano  in  a  dry  powdery  condition  and  of 
good  quality,  guaranteed  by  analysis,  induced  not  a  few  who  had 
long  been  in  the  habit  of  employing  guano  to  substitute  for  its 
use  nitrate  of  soda  and  various  artificial  manuring  compounds, 
wbich  appear  to  have  reduced  considerably  the  consumption  of 
Peruvian  guano. 

Whilst  the  samples  of  guano  were  less  numerous  in  the  past 
season  than  in  the  preceding,  fully  as  many  artificial  manures 
were  referred  to  me  for  analysis  in  1872. 

By  far  the  larger  number  of  artificial  manures  examined  by 
me  in  1872  were  well  prepared  and  intrinsically  valuable  fer- 
tilisers, and  comparatively  speaking  only  few  were  not  worth  the 
money  at  which  they  were  sold. 

Bone-dust  is  getting  dearer  from  year  to  year,  and  much  diffi- 
culty is  experienced  in  obtaining  it  clean  and  pure.  Bone-dust 
is  often  mixed  with  glue-boilers'  refuse-bones  and  bone-turners' 
refuse-dust,  which  although  useful  in  their  way,  vary  much  in 
quality  and  composition,  and  for  that  reason  should  be  sold 
separately  for  what  they  are  worth,  and  not  be  mixed  with  fresh 
bone-dust 

Chincha  Island  guano  being  exhausted,  the  Peruvian  Govern- 
ment agents  now  ship  guano  from  the  Guanape  Islands.  Nearly 
the  whole  stock  in  England  has  been  imported  from  these 
islands,  and  only  a  few  cargoes  have  lately  arrived  from  Macabi 
Island,  situated  in  the  neighbourhood  of  the  Guanape  Islands. 
As  far  as  I  can  judge  from  the  examination  of  the  cargoes  of 
Macabi  guano  that  have  arrived  here,  it  possesses  about  the  same 
composition  and  general  character  as  Guanape  guano,  and  for  all 
practical  purposes  may  be  considered  as  equal  to  the  latter.  The 
present  importations  of  Guanape  guano  are  drier  and  not  so 
lumpy  as  a  good  many  samples  which  were  submitted  to  me  for 
analysis  in  the  preceding  season«     On  an  average,  I  find  Guanape 
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guano  contains  about  22  per  cent  of  moisture,  30  per  cent  of 
phosphates,  and  yields  12  per  cent,  of  ammonia.  In  several 
samples  of  cargoes  recently  imported  into  England  from  the 
Guanape  Islands,  I  find  from  12  to  14,  and  in  a  few  cases  the 
guano  yielded  15  per  cent. ;  but,  taking  into  account  the  average 
composition  of  Guanape  guano,  I  do  not  think  the  buyer  can 
count  upon  guano  which  yields  more  than  12  per  cent,  of 
ammonia,  nor  can  he  always  depend  upon  being  supplied  with 
an  article  that  is  sufficiently  dry  and  powdery  to  be  economically 
applied  to  the  land  without  having  been  previously  mixed  with 
some  dry  material  and  been  reduced  to  a  fine  powder. 

This  operation  is  both  troublesome  and  entails  expense,  and 
if  the  guano  is  very  wet  and  lumpy,  it  is  scarcely  possible  for  the 
farmer,  with  the  means  at  his  command,  to  reduce  such  guano 
into  a  fine  powdery  condition. 

Guanape  g^ano,  moreover,  I  find  contains  a  good  deal  of  free, 
or,  more  strictly  speaking,  volatile  carbonate  of  ammonia,  and  in 
consequence  loses  in  quality  on  keeping. 

It  is  this  volatile  carbonate  of  ammonia  which  gives  the  pun- 
gent smell  to  Guanape  guano,  and  which  renders  it  liable  to 
burn  up  the  crop  to  which  it  is  applied  as  a  top-dressing,  in  case 
continued  dry  weather  should  set  in  directly  after  the  top-dressing 
has  been  applied  to  the  wheat  or  barley  crop. 

In  order  to  meet  the  inconveniences  which  arise  from  the  wet 
lumpy  condition  in  which  Guanape  guano  frequently  reaches 
the  continent  of  Europe,  and  to  neutralise  the  pungent  and 
injurious  properties  of  the  carbonate  of  ammonia,  it  is  desirable 
to  treat  the  raw  guano  with  about  20  per  cent,  of  oil  of  vitriol, 
and  after  this  treatment  to  keep  it  in  a  heap  for  several  months, 
and  finally  to  reduce  the  sulphated  guano  by  suitable  means  into 
a  fine  and  dry  powder. 

By  these  means  a  very  superior  fertiliser  is  obtained,  which 
possesses  many  advantages  over  wet  raw  Peruvian  guano.  It 
is,  however,  difficult  on  a  small  scale  to  treat  Peruvian  guano 
with  sulphuric  acid,  and  to  convert  it  into  a  dry  and  soluble 
fertiliser. 

Soluble  and^  ammonia-fixed  Peruvian  guano  is  highly  spoken 
of  both  in  this  country  and  on  the  Continent,  particularly  in 
Germany,  by  farmers  who  have  tried  its  effects  in  the  field,  in 
comparison  with  the  raw  Peruvian  guano.  In  order  to  meet  the 
increasing  demand  for  soluble  guano,  extensive  works  were 
established  a  few  years  ago  at  Hamburg,  for  the  manufacture  of 
sulphuric  acid,  and  the  preparation  of  soluble  Peruvian  guano. 
In  these  works  the  Peruvian  guano  is  dried  if  necessary,  sifted, 
and  then  treated  with  just  sufficient  sulphuric  acid  to  convert  the 
volatile  carbonate  of  ammonia  of  the  raw  guano  into  non-volatile 
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neutral  sulphate  of  ammonia,  and  at  the  same  time  to  render  the 
greater  part  of  the  insoluble  phosphate  perfectly  soluble  in  water. 
By  these  means  a  highly  concentrated,  dry,  and  finely  powdered 
fertiliser  is  produced,  which  may  be  said  to  combine  the  qualities 
of  a  good  superphosphate  with  those  which  are  characteristic  of 
Peruvian  guano. 

Although  the  prepared  guano  is  sold  at  about  10^.  more  per 
ton  than  Peruvian  guano  in  its  natural  condition,  the  sales  of 
the  soluble  guano  in  Germany  have  steadily  increased  from  year 
to  year,  and  last  year  I  am  informed  that  they  amounted  to  more 
than  60,000  tons. 

Two  samples  of  soluble  Peruvian  guano,  recently  analysed  by 
me,  had  the  following  composition : — 

Composition  of  two  Samples  of  Solttblb  Peruvian  Guano. 


Moisture       

Water  of  combination  andl 

♦Organic  matter  /       

Biphosphate  of  lime  (mono-basic  phosphate  of  lime) 
Equal  to  bone-phosphate  (tri-basio  phosphate  oh 

lime)  renderea  soluble  by  acid     / 

Insoluble  phosphates 

Sulphate  of  lime 

Alkaline  salts  and  magnesia 

Insoluble  siliceous  matter 

*  Ck)ntftiidDg  nitrogen 

Equal  to  ammonia 


Sept.  1872. 


14-65 

42-57 

13-86 

(21-71) 

5-09 

16-36 

3-78 

3-69 


100-00 


8*72 
10-59 


DeclBIX 


16-78 
41-88 
18-20 

(20-68) 

7  19 

13-39 

4-39 

3-17 


100-00 


8-96 
11-88 


It  will  be  seen  that  the  soluble  guano  which  is  prepared  at 
Hamburg  contains  from  20^  to  21|  per  cent  of  soluble  phosphate, 
from  5  to  7  per  cent,  of  insoluble  guano  phosphates,  and  nearly 
as  much  ammonia  as  Guanape  guano  in  its  natural  wet 
condition. 

There  can  be  no  doubt  that  Peruvian  guano,  treated  with  acid 
and  sold  in  a  dry  and  fine  condition,  and  with  the  guarantee  of 
containing  21  per  cent,  of  soluble  phosphate  and  11  per  cent  of 
ammonia,  will  find  a  more  ready  sale  dian  raw  guano,  which  is 
still  sold  without  any  guarantee  whatever  as  to  quality.  Guanape 
guano  is  frequently  far  too  damp  and  sticky  for  application  to 
the  land  in  its  natural  condition,  and  it  often  contains  no  more 
ammonia  than  is  supplied  in  the  prepared  guano,  the  quality  of 
which  is  guaranteed  by  analysis.     It  is,  therefore,  manifestly  to 
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the  advantage  of  the  farmer  to  buy  the  prepared  Peruvian  guano* 
in  preference  to  raw,  even  if  he  should  have  to  pay  a  somewhat 
higher  price  than  that  at  which  the  raw  guano  is  sold. 

In  consideration  of  the  difficulties  which  at  present  exist  in  the 
way  of  procuring  Peruvian  guano  of  a  uniform  composition  and 
in  a  dry  and  fine  condition,  arrangements  have  been  made  to 
set  up  sulphuric  acid  chambers  and  works  at  Victoria  Docks,  in 
which  the  preparation  of  soluble  Peruvian  guano  will  be  carried 
out  on  an  extensive  scale. 

It  is  to  be  hoped  that  before  next  spring  is  far  advanced,  the 
works  at  present  in  the  course  of  erection  at  Victoria  Docks  will 
be  in  fair  working  order,  and  that  before  long  the  British  farmer 
will  be  supplied  with  as  good  a  fertiliser  as  the  farmers  of 
Germany,  whose  experience  has  taught  them  to  appreciate  the 
high  fertilising  value  of  the  soluble  guano,  which  for  some  years- 
has  been  prepared  on  a  very  large  scale  at  Hamburg. 

Attention  has  been  directed  in  public  papers  to  some  newly 
discovered  guano-deposits  in  Patagonia.  Judging  from  the  geo- 
graphical position  of  the  district  where  these  new  guano  deposits 
occur,  it  appeared  to  me  scarcely  likely  that  the  new  Patagonian 
guano  would  approach  in  quality  the  Chincha  Island  or  Guanape 
Island  deposit.  A  recent  analysis  of  Patagonian  guano  has  fully 
confirmed  this  view,  as  will  be  seen  by  the  following  figures. 

Composition  of  a  sample  of  Patagonian  Chumo. 

Moisture 35*86 

•Orgaoic  matter  and  ammoniacal  salts     26*07 

Phosphate  of  lime 22-01 

Carbonate  of  lime     5'64 

Alkaline  salts           7*34 

Insoluble  siliceous  matter        3*08 

10000 

♦  Containing  nitrogen       4*42 

Equal  to  ammonia 5*37 

Fully  one-third  of  this  guano  consists  of  water,  and  it  is 
therefore  scarcely  necessary  for  me  to  add  that  the  condition  of 
the  sample  analysed  by  me  was  very  wet  and  lumpy. 

Whilst  speaking  of  guano,  I  may  mention  that  a  variety  of  a 
dry  and  finely  powdered  guano  has  recently  been  imported  into 
England  under  the  name  of  Mejillones  guano. 

Mejillones  guano  is  a  valuable  natural  guano  deposit,  which, 
however,  differs  essentially  in  its  composition  from  Peruvian 
guano,  as  will  be  seen  by  the  subjoined  complete  analysis  of  an 
average  sample  taken  from  a  cargo  landed  in  England  last 
spring. 
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Composition  of  a  sample  of  MefUlonei  Guano. 

Moisture 7'09 

^Organic  matter 7*44 

fPhosphoric  acid 33*97 

Lime         37*01 

Magnesia 2*83 

Chloride  of  sodium 2*87 

Potash       -34 

Sulphuric  acid 2*53 

^Carbonic  acid 2*76 

Oxide  of  iron -69 

Insoluble  siliceous  matter        2*47 

100-00 

*  Containing  nitrogen -93 

Equal  to  ammonia       1*12 

t  Equal  to  tribasic  phosphate  of  lime          • .      74  *  15 
{  Equal  to  caibonate  of  lime         6*25 

It  will  be  seen  that  Mejilloqes  guano  is  veiy  rich  in  phosphate 
of  lime,  but  that  it  yields  only  one  per  cent  of  ammonia. 
Although  it  may  be  applied  without  further  preparation  as  a 
manure  for  root  crops,  it  is  more  advantageously  treated  with 
sulphuric  acid,  and  converted  thereby  into  a  high-class,  soluble 
guano  superphosphate. 

Another  valuable  phosphatic  guano,  containing  still  less 
aitrogen  than  Mejillones  guano  has  been  introduced  into  com- 
merce from  Curacao  Island  in  the  West  Indies. 

The  average  composition  of  good  samples  of  Curacao  guano 
is  fairly  represented  by  the  following  analysis : — 

Curacao  Phosphate. 

Moisture 8*72 

Organic  matter 5*79 

♦Phosphoric  acid         33*51 

Lime 4301 

tCarbonic  acid     2*96 

Magnesia,  alkalies,  &c 5*71 

Sand -30 

100*00 

♦  Equal  to  tribasio  phosphate  of  lime   ..     ..     73*15 
t  Equal  to  carbonate  of  lime 6*72 

The  utilisation  of  various  waste  products  for  agricultural 
purposes  is  no  longer  neglected,  but  is  receiving  more  attention  in 
all  civilised  countries.  Unfortunately  the  manufacture  of  many 
refuse  matters  into  dry  portable  manures  is  attended  with  so  much 
expense  that  the  manufacture  offish-refuse,  of  blood  and  the  car- 
cases of  dead  animals,  &c.,  leaves  but  a  small  margin  for  profit 

Fish-refuse,  if  it  can  be  bought  at  a  price  corresponding*  to  its 
intrinsic  fertilising  value,  is  a  useful  manure  for  wheat  or  barley. 
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Frequently,  however,  portable  fish  manures  ore  sold  at  too  high 
a  price  in  comparison  with  the  price  at  which  other  artificial 
manures  can  be  bought.  In  illustration  of  this  fact  I  may  quote 
the  following  analysis  of  a  sample  of  fish  manure,  which  was 
sold  at  3Z.  5s.  per  ton  to  a  member  of  the  Society. 

Composition  of  a  sample  of  Fish  Manure. 

Water        60-17 

*  Organic  matter 14*70 

Phosphate  of  lime 3*99 

Carbonate  of  lime 15*31 

Alkaline  salts  (common  salt) •..  2*29 

Insoluble  siliceous  matter  (sand) 3*54 

100*00 

♦  Containing  nitrogen      ..      ..      '84 

Equal  to  ammonia         1*02 

This  manure,  it  will  be  seen,  contained  a  large  'proportion  of 
water,  much  carbonate  of  lime,  and  scarcely  4  per  cent,  of  phos- 
phate of  lime,  and  its  organic  matter  yielded  only  1  per  cent  of 
ammonia.  The  fertilising  value  of  this  manure,  I  need  hardly  say, 
depends  mainly  upon  the  amount  of  phosphates  and  nitrogenous 
matters  which  it  contains ;  and,  as  the  foregoing  quantities  can 
be  bought  in  a  more  portable  and  concentrated  form  in  Peruvian 
guano,  at  about  1/.  5^.  a  ton,  this  fish  manure  was  sold  at  about 
three  times  as  much  as  it  was  worth.  A  similar  fish  manure, 
but  of  a  better  quality  than  the  preceding  sample,  was  sold  to 
another  member  of  the  Royal  Agricultural  Society  at  5/.  a  ton, 
with  the  understanding  that  if  on  analysis  I  did  not  find  it  worth 
5Z.,  the  purchaser  would  have  to  pay  only  the  price  which  was 
put  upon  the  manure  by  me.  The  policy  of  buying  fish,  and 
other  refuse  manures,  subject  to  analysis,  will  be  recognised  from 
the  fact  that  this  fish  manure  was  found  to  be  worth  only  3/.  10s. 
a  ton. 

-In  further  illustration  of  these  remarks,  I  would  direct  atten- 
tion to  the  subjoined  analysis  of  a  sample  of  night-soil  manure, 
produced  by  Goux's  patent  system. 

Composition  of  a  sample  of  Night-soil  Manure  obtained  by  Qoux^s  Plan, 

Water        31*16 

♦Organic  matter 23*20 

Oxide  of  iron  and  alumina       12*31 

Phosphate  of  lime 1*31 

Sulphate  of  lime  and  a  little  carbonate  of  lime      ..  5*04 

Alkaline  salts  and  magnesia     ..      ..      :       ..      ..  3*19 

Insoluble  siliceous  matter         23*79 

100*00 

♦  Containing  nitrogen      •         '94 

Equal  to  ammonia        1*14 
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This  manure  was  sold  at  4/.  a  ton,  but,  ^s  it  yielded  only 
about  1  per  cent,  of  ammonia,  and  contained  not  quite  1^  per 
cent  oi  phosphate  of  lime,  it  was  clearly  sold  at  far  too  high 
a  price. 

The  majority  of  the  samples  of  fish  manure  which  have  been 
brought  under  my  notice  at  various  times,  I  found  too  dear 
at  the  price  at  which  they  are  usually  sold,  and,  generally 
speaking,  they  are  manures  of  comparatively  low  quality. 

On  the  other  hand,  a  very  valuable  and  concentrated  manure 
bas  lately  been  imported  into  England  from  South  America  and 
from  Australia  in  the  shape  of  dried  meat  fibre,  the  refuse  of 
factories  in  which  Liebig's  Extract  of  Meat  is  made. 

Two  samples  of  dried  meat-fibre  refuse  —  one  from  South 
America  and  another  from  Australia — had  the  following  com- 
position : — 


MoiBture       

♦Organic  matter  . . 
Phosphate  of  iime 
Carhonate  of  lime  and  I 
Alkaline  salts              j 
Sand      

*  Containing  nitrogen 
Equal  Ui  ammonia 


South  America. 


9-07 
87-41 

3-52 


100-00 


U-67 


Australia. 


6-73 

89-54 

•89 

1-13 

1-71 


100-00 


10*94 
13*28 


Several  cargoes  of  a  similar  manure  have  lately  been  imported 
into  England  from  New  Orleans,  under  the  name  of  Azotene  or 
animal  guano. 

A  sample  of  this  manure  I  found  contained  in  100  parts : — 

Moisture 11-26 

♦Organic  matter 80-31 

Phosphate  of  lime     3-09 

Carbonate  of  lime  and  alkaline  salts       4*65 

Sand -69 

100-00 

♦  Containing  nitrogen 11*34 

Equal  to  ammoma      13*77 

It  was  more  finely  prepared  than  the  preceding  meat-fibre, 
and,  in  addition  to  having  an  equally  high  percentage  of  nitro- 
gen, contained  more  phosphate  of  lime  than  the  latter. 

Another  description  of  animal  guano  imported  into  England 
from  our  Australian  colonies,  and  lately  analysed  by  me,  had  the 
following  composition :— . 
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Moisture 18-20 

♦Organic  matter          41*78 

fPhosphoric  acid         15'01 

Lime 18'52 

Alkaline  salts '90 

Insoluble  siliceous  matter        5*59 

10000 

*  Containing  nitrogen      3-85 

Equal  to  ammonia        4*67 

t  Equal  to  tribasio  pbospbatc  of  lime   . .      . .     82  •  75 

Judging:  from  its  composition  and  general  appearance,  this 
animal  guano  appears  to  be  a  mixture  of  steamed  bones,  dried 
blood  and  meat-fibre,  ground  into  a  tolerably  fine  powder.  It 
is,  no  doubt,  a  useful  artificial  manure,  but  it  is  scarcely  as 
valuable  as  fine  and  clean  bone-dust 

In  my  last  Report  I  directed  attention  to  the  fact  that  many 
villages  and  isolated  dwellings  are  not  well  supplied  with  good 
wholesome  drinking  water,  and  that,  as  a  rule,  the  water  in  towns 
is  purer  than  in  the  country.  I  have  now  to  report  that,  during 
the  last  twelve  months,  as  many  as  fifty-three  samples  of  water 
were  sent  to  me  for  examination  by  members  of  the  Society. 
A  considerable  number  of  these  waters  I  found  unmistakably 
contaminated  with  sewage  products,  and  utterly  unfit  for  drinking 
purposes  ;  and  I  would  again  direct  attention  to  the  fact  that  the 
bad  quality  of  the  water,  which  is  employed  in  country  places  for 
drinking  and  general  domestic  purposes  is  a  cause  of  the  pre- 
valence of  low  fever,  and  other  disorders,  in  not  a  few  localities. 
If  a  drinking  water  appears  more  or  less  coloured,  and  at  the 
same  time  has  a  disagreeable  smell,  or  should  it  not  be  quite 
clear  and  exhibit  particles  of  white  flocculent  matter,  I  would 
urge  upon  those  who  habitually  use  the  water  to  discontinue  its 
use  at  once,  and  to  have  it  submitted  to  a  thorough  chemical 
analysis  without  delay. 

Amongst  the"  matters  of  interest  to  the  agriculturist,  which 
have  been  referred  to  me  during  the  last  twelve  months,  I 
received  a  sample  of  compressed  yeast,  with  the  request  to  ascer- 
tain its  composition  and  nutritive  value.  The  following  results 
were  obtained  : — 

Composition  of  Compressed  Yeast, 

Moisture 73*19 

Oil      -27 

♦Albuminous  Compounds         13-31 

Gum,  sugar,  &c 9*16 

Cellular  fibre      1*35 

Mineral  matter  (asb)       2*72 
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Consistiiigof: — 

Earthy  phosphates         '597 

Phosphoric  acid      1*322 

In  combiDation  with : — 

Alkalies -729 

Silica       -072 

100-00 
*  Containing  nitrogen      2-13 

Compressed  yeast,  when  mixed  with  hay  and  straw-chaff,  has 
been  found  a  useful  article  of  food,  especially  for  milking-cows. 
Xhe  large  amount  of  albuminous  or  nitrogenous  compounds  in 
the  dry  substance  of  yeast,  and  its  richness  in  earthy  and  alka- 
line phosphates,  throw  light  on  the  utility  of  yeast  as  an  auxiliary 
food  for  milk-cows :  for  milk,  as  is  well  known,  abounds  in  earthy 
and  alkaline  phosphates;  and  the  casein  or  curd  of  milk  is 
analogous  in  composition  with  the  nitrogenous  or  albuminous 
compounds  of  yeast. 

In  former  reports  I  have  repeatedly  directed  attention  to  the 
fact  that  the  fattening  properties  and  commercial  value  of  palm- 
nut  meal  depend,  in  a  great  measure,  upon  the  percentage  of  oil 
and  fatty  matter  which  a  particular  sample  may  contain  ;  and  I 
have  advised  intending  purchasers  to  request  of  the  dealer  to 
^arantee  the  percentage  of  oil  or  fat  in  the  palm-nut  meal  he 
-offers  for  sale. 

It  is  not  enough  that  he  should  give  a  general  guarantee  to 
deliver  genuine  palm-nut  meal,  for  the  meal  may  be  perfectly 
genuine,  and  at  ^e  same  time  be  very  poor  in  oil,  which  is  by 
far  the  most  valuable  of  all  food-constituents. 

A  sample  of  palm-nut  meal,  unusually  poor  in  oil  and  fatty 
matter,  has  lately  been  sent  to  my  laboratory.  The  subjoined 
analysis,  indeed,  shows  that,  practically  speaking,  it  contained 
merely  traces  of  oil,  and  was  much  inferior  to  good  palm-nut 
meal. 

Composition  of  a  sample  of  inferior  Palm-nut  Meal, 

Moisture 10-88 

Oil ..  -40 

•Albuminous  compounds 18*44 

Mucilage  and  digestible  fibre 42*91 

Woody  fibre  (cellulose) 2201 

Mineral  matter  (ash)        5*36 

100-00 
*  Containing  nitrogen 2*95 

This  meal  was  sold  at  Liverpool  at  4/.  a  ton,  but,  although  it 
-was  sold  at  2/.  IO5.  less   money  than   palm-nut  meal,  which 
.     VOL.  IX. — S.  S.  T 
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is  made  at  Liverpool,  and    sold  by  the    following   guaranteed^ 
analysis, 

Moisture 5*92 

Oil  and  fatty  matter         2001 

♦Albuminous  compounds 13*87 

Mucilage,  sugar,  and  digestible  fibre       38-24 

Woody  fibre  (cellulose) 18-56 

Mineral  matter  (ash)       3*40 

100-00 
*  Oontaining  nitrogen      2-22 

it  is,  in  reality,  the  dearer  meal  of  the  two.  Palm-nut  meal,  con- 
taining 20  per  cent,  of  oil  and  fatty  matter,  in  my  judgment  is 
worth  3Z.  more  per  ton  than  the  meal  which  was  offered  for  sale 
at  47. ;  and  as  the  price  of  the  superior  palm-nut  meal  was  6/.  IO5. 
a  ton  at  Liverpool,  the  apparently  cheaper  meal,  which  was^ 
almost  entirely  destitute  of  oil  and  fatty  matters,  was,  in  reality, 
10s.  per  ton  dearer  than  the  more  expensive  meal.  In  ezplana-- 
tion  of  the  unusually  low  percentage  of  oil  in  the  inferior  meal, 
I  may  mention  that  a  few  years  ago  a  process  was  discovered 
of  extracting  the  oil  from  oily  seeds,  &c.,  by  means  of  sulphide 
of  carbon.  This  chemical  operation  appears  to  have  been  most 
successfully  carried  out  in  the  case  of  the  cheap  palm-nut  meal, 
which  probably  came  from  Hamburg,  where  works  for  the 
extraction  of  oil  from  oleaginous  seeds  have  beeil  in  existence 
for  some  years  past. 

Analyses  made  for  Members  of  the  Boyal  Agricultural  Society^  from 
December,  1871,  to  December,  1272. 

Guanos         42 

Superphosphates,    dissolved  bones,  wheat  manures,)  004 

and  similar  artificial  manures         f 

Bone  dust         ..      ..          2& 

Nitrate  of  soda  and  sulphate  of  ammonia         ..      ..  28 

Potash  salts 7 

Soot      ft 

Hefuse  manures 27 

Marls,  limestones,  ironstones,  and  other  minerals     •.  23 

Soils 32 

Oilcakes        165 

Feeding  meals      10 

Vegetable  productions 15 

Whey  and  cheese         5 

Waters 53 

Sewage         2 

Examinations  for  poison 12 

Total 657 
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X. — Quarterly  Report  of  the  Chemical  Committee^  December^ 

1872. 

9Dr.  Voelcker  reports  a  case  of  rape-cake  which  was  purchased 
for  manuring  purposes  by  Mr.  James  Bljth,  Weasenham, 
Srandon,  Norfolk. 

The  sample  was  sent  in  a  broken  state,  and  on  inspection 
Appeared  to  consist  of  pieces  of  rape-cake  and  fragments  of  other 
descriptions  of  cake. 

Mr.  Blyth  wrote  to  Dr.  Voelcker  : — "  In  reply  to  your  inquiry, 
the  rape-cake  was  purchased  for  manure,  but,  as  from  the  sample 
jou  have,  it  was  sent  in  that  mixed  state,  although  sold  as  al^ 
rape-cake.  From  an  inspection  of  it  in  a  lump^  it  appears  a 
general  mixture  of  all  kinds  of  things. 

**  Will  you  kindly  analyse  it  as  mixed,  and  state  its  worth  as 
manure,  the  price  being  6/.  15^.  per  ton. 

"Yours  faithfully, 

"James  Blyth." 

The  following  results  were  obtained  in  the  analysis  of  this 
^broken  cake : — 

Composition  of  Manuring  Rape-cake  sent  hy  Mr.  James  Blyth, 
Weasenhamy  Brandon,  Norfolk, 

Moisture 8*24 

♦Organic  matter       82*40 

Phosphates      2-56 

t Alkaline  salts         4*08 

Insoluble  matter 2*72 

100-00 
*  Containing  nitrogen         3*18 

Equal  to  ammonia        3*86 

t  Containing  phosphoric  acid 24 

Equal  to  tribasic  phosphate  of  lime         . .      -  •        1  *  58 

On  further  examination,  the  sample  sent  by  lyir.  Blyth  was 
'found  to  be  rape-cake  mixed  with  pieces  of  Bassia-cake.  Good 
manuring  rape-cake,  the  market  value  of  which  at  the  time  was 
6/.  15s,  per  ton,  contains  about  5  per  cent,  of  nitrogen,  nearly 
2  per  cent,  more  than  this  mixed  cake,  and  is  worth  from  25^.  to 
30^.  more  per  ton  than  the  cake  sent  for  analysis. 

With  regard  to  feeding  cakes,  Dr.  Voelcker  reports  the  follow- 
ing cases : — ^The  Rev.  Thos.  Best,  of  Red  Rice  House,  Andover, 
sent  a  sample  of  linseed-cake,  which  was  found  to  be  adulterated 
with  earth-nut-cake  and  buck-wheat  Another  sample  of  the 
cake  was  subsequently  sent  by  Mr.  Best,  who  stated  that  the  cake 
cost  him  12/.  per  ton  ready  money,  and  that  he  bought  it  as  the 
l>est  English  linseed-cake.  • 

T  2 
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This  cake  had  the  following  composition : — 

Composition  of  a  Sample  of  Linseed-cake  sent  hy  Bev.  Thos,  Besty 
Bed  Bice  House,  Andover, 

Moisture 11*72 

Oil '  ..      9-80 

*  Albuminous  compounds  (flesh-forming  matter)  ..  22*50 

Mucilage,  starch,  and  digestible  fibre 37*10 

Woody  fibre  (cellulose)..      13*48 

Mineral  matter  (ash)     5*40 

100*00 
♦  Contaioing  nitrogen         3*60 

It  will  be  seen  that  this  cake  is  both  deficient  in  oil  and 
albuminous  compounds.  It  was  adulterated  with  earth-nut-cake 
and  buck-wheat,  and  probably  not  worth  more  than  10/.  per  ton. 
No  reply  has  been  given  to  applications  for  the  name  of  the 
vendor, 

A  sample  of  oil-cake  was  sent  by  Mr.  B.  Smithin,  Dumbleton, 
who  wrote  on  the  25th  July,  1872  : — "  Dear  Sir, — I  send  by  this 
post  a  sample  of  oil-cake,  which  I  wish  you  to  analyse.  I  have 
been  giving  it  to  rearing  calves  and  have  lost  five,  and  think 
there  must  be  something  wrong  with  the  cake." 

The  cake  had  the  following  composition : — 

Composition  of  a  Sample  of  Cake  sent  hy  Mr,  B,  Smithin,  Dumbletony 

Evesham, 

Moisture 9*60 

Oil 11*24 

♦Albuminous  compounds  (flesh-forming  matter)  25*56 

Mucilage,  starch,  and  digestible  fibre  ....      ..  36*52 

Woody  fibre  (cellulose) 10*16 

Mineral  matter  (ash) ,      ..      .,  6*92 

100*00 
*  Containing  nitrogen        4*19 

Dr.  Voelcker  reports  that  this  was  not  a  pure  linseed-cake, 
although  sold  at  11/.  10^.,  the  price  of  pure  cake,  it  being  made 
from  dirty  linseed,  containing  a  number  of  small  weed-seeds  that 
are  usually  present  in  unscreened  linseed,  and  starchy  matter, 
which  does  not  occur  in  pure  linseed-cake,  but  that  he  could  not 
detect  any  poisonous  ingredient  in  it.  Dr.  Voelcker  has  firequently 
pointed  out  the  danger  of  using  such  cakes,  but  as  this  parcel 
was  invoiced  as  oil-cake,  and  not  as  linseed-cake,  the  Com- 
mittee do  not  feel  legally  justified  in  publishing  the  names  of 
the  vendors. 
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XI. — Quarterly  Report  of  the  Principal  of  the  Royal  Veterinary 

College. 

Dec.  9, 1872. 

Sir, — I  have  the  honour  to  send  you  the  subjoined  Report  oi> 
the  general  state  of  the  health  of  cattle  and  sheep  during  the  past 
three  months. 

With  the  exception  of  those  maladies  which  pass  under  the 
ordinary  name  of  epizootics,  such  as  "  foot-and-mouth  disease/'' 
**  pleuro-pneumonia,"  &c.,  other  diseases  have  not  been  very 
prevalent  among  these  animals. 

This,  perhaps,  was  hardly  to  be  expected  when  the  extraordi- 
nary rainfall  which  has  prevailed  throughout  the  period  is  con- 
sidered ;  an  explanation,  however,  of  the  circumstance  may  pro- 
bably be  found  in  the  fact  that  throughout  the  whole  time  an 
elevated  temperature  has  chiefly  prevailed.  If,  on  the  contrary,  a 
low  temperature  had  existed  with  the  excess  of  wet,  it  is  not  too 
much  to  affirm  that  the  health  of  all  animals  would  have  suffered 
in  proportion.  At  present  it  may  be  too  early  to  assert  that  the 
elevated  temperature  has,  as  ia  former  seasons  of  a  like  kind,  been 
quiedy  operating  in  the  production  of  a  disease  which  experience 
has  shown  to  be  one  of  the  most  destructive  to  which  sheep  are 
especially  disposed,  namely^  the  "  rot" 

Under  these  circumstances  it  behoves  flock-masters  to  be  on 
their  guard  against  the  inroads  of  this  insidious  and  destructive 
malady  by  giving  their  sheep  as  much  dry  and  nutritious  food^ 
mingled  with  a  small  portion  of  salt,  day  by  day,  as  will  keep  up 
the  strength  of  the  animal's  constitution  and  be  prophylactic 
against  the  liver-fluke,  upon  which  the  disease  depends.  For 
details  in  the  management  of  sheep  under  such  circumstances, 
I  may  refer  agriculturists  to  a  paper  on  the  causes,  pathology, 
and  treatment  of  rot,  published  by  me  in  the  Society's  '  Journal  *" 
for  the  year  1862. 

With  reference  to  parasites  and  parasitic  diseases  in  general,, 
I  have  to  report  that  both  calves  and  lambs — the  former  more 
especially — have  suffered  rather  severely  in  some  districts  from 
attacks  of  the  lung-worm — Stronyylus  bronchialis. 

As  is  often  the  case,  however,  the  calves  in  other  localities 
which  do  not  apparently  differ  either  in  the  character  or  the  culti- 
vation of  the  soil,  or  in  the  system  of  rearing  young  stock,  have 
escaped ; — a  mystery  which  science  has  still  to  unveil. 

The  whole  subject  of  parasitism  is  receiving  the  special 
attention  of  the  College,  the  importance  of  it  having  led  the 
Governors  of  the  Institution  to  create  a  new  professorship  almost 
exclusively  for  its  investigation.  Dr.  Cobbold,  who  holds  the 
chair,  is  now  daily  engaged  in  delivering  lectures  to  the  students^ 
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and  in  conducting  experiments.  Very  recently  a  calf  and 
lamb  had  administered  to  them  several  segments  of  those 
varieties  of  the  tape-worm,  well  filled  with  matured  ova,  on  which 
the  so-called  "measle,"  or  rather  '*  mizzle,"  of  beef  and  mutton  ard 
believed  to  depend.  The  "  measle  "  is  in  reality  an  embryotic 
tape-worm,  or  a  tape-wgrm  in  its  larval  or  hydatid  stage  of 
development  from  the  ova,  which,  on  entering  the  digestive 
organs  of  man,  in  its  living  condition  in  beef  or  mutton,  quickly 
matures  into  the  perfect  entozoon,  often  many  feet  in  length. 
A  period  of  three  months  at  least  is  necessary  for  the  develop- 
ment of  hydatid  embryos  from  the  ova ;  and  should  success  in 
these  cases  attend  the  eichibition  of  the  ova,  it  may  be  hoped 
that  the  experiments  will  be  sufficiently  complete  to  be  colnmuni- 
cated  to  the  Society  in  the  next  quarterly  Report, 

It  will  be  in  the  remembrance  of  the  Society  that  a  year  since 
an  inquiry  into  the  ravages  committed  by  the  Strongylus  hron- 
ckialis  was  undertaken  at  the  request  of  the  Lincolnshire  Agri- 
cultural Society — that  county  having  often  siffTered  severe  losses 
by  the  death  of  lambs  from  attacks  of  the  parasite.  A  series  of 
questions  has  been  circulated  by  the  Society  among  its  members 
and  others,  and  the  answers  already  received  have  been  arranged, 
but  no  correct  conclusions  can  be  arrived  at  until  certain  experi- 
ments now  being  conducted  are  completed.  These  experiments 
have  for  their  immediate  object  the  further  elucidation  of  the 
natural  history  of  the  entozoon,  more  especially  during  the  period 
of  its  existence  extern  to  the  bodies  of  its  victims. 

Referring  again  to  the  lung-worm  of  the  calf,  it  may  be 
stated  that  the  parasite  gives  rise  to  the  disease  commonly  known 
by  farmers  as  the  "  hoose  or  husk,"  from  the  peculiarity  of  the 
cough  of  the  affected  animal.  The  malady  is  accompanied  with 
great  emaciation  of  the  animal,  so  that  death  not  unfrequently 
results  from  inanition  and  persistent  irritation,  as  well  as  from  the 
structural  changes  which  take  place  in  the  lungs.  The  cure  lies 
chiefly  in  the  early  destruction  of  the  worms,  and  for  this  purpose 
medicated  inhalations  are  of  essential  service.  These  are  best 
applied  by  burning  tar  in  a  shed  in  which  the  calves  are  tem- 
porarily confined,  and  casting  sulphur  on  the  flame  from  time  to 
time,  care  being  taken  that  there  is  a  sufficiently  free  access  of 
air  to  prevent  suffocation. 

The  exhibition  of  oil  of  turpentine,  tincture  of  assafoetida, 
decoction  of  savin,  and  other  allied  agents,  will  also  effect  much 
good.  To  these  remedies  should'succeed  tonics  both  mineral  and 
vegetable,  of  which  the  preparations  of  iron  and  the  barks  are 
the  best. 
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Epizootics. 

Cattle-Plague. — The  chief  event  in  connection  with  this  de- 
structive class  of  diseases  has  been  the  recent  outbreak  of  cattle- 
plague  in  the  East  Riding  of  Yorkshire.  Like  the  outbreak  of 
1865,  the  disease  was  brought  here  by  animals  exported  from 
Russia.  In  1865  the  cattle  came  direct  from  Revel,  via  the 
Baltic,  to  the  port  of  Hull :  in  1872  they  were  brought  from 
Cronstadt,  having  been  first  taken  there  from  the  province  of 
Petersburgh.  It  is  also  a  singular  coincidence  that  the  infec- 
tion in  the  recent  outbreak  spread  from  the  port  of  Hull,  having 
doubtless  first  reached  the  cattle-market  of  that  place  by  persons 
passing  between  the  markets  and  the  ship  while  lying  in  dock 
with  the  diseased  cattle  on  board.  Happily  the  country  may  be 
congratulated  in  being  again  free  of  cattle-plague.  Inquiries 
just  completed  have  shown  that  at  Patrington,  where  the  disease 
first  broke  out,  no  case  has  occurred  for  more  than  two  months. 
The  fields  have  been  top-dressed  with  lime,  the  sheds  disinfected, 
and  fresh  cattle  brought  to  the  premises. 

In  the  Pocklington  district,  where  the  plague  was  detected  on 
August  27tb,  and  continued,  in  spite  of  the  measures  which 
were  employed  to  eradicate  it,  for  nearly  two  months,  no  fresh 
case  has  occurred  for  nearly  six  weeks.  It  may  be  therefore 
fairly  concluded  that  the  disease  is  thoroughly  exterminated  in 
that  locality. 

In  the  Bridlington  district,  the  disease  has  also  been  stamped 
out,  and  the  fields  in  which  the  animals  were  killed  and  buried 
re-occupied  by  cattle. 

The  following  statistical  return  shows  the  total  loss  of  cattl^^ 
which  has  been  sustained  : — 

Number  of  cattle  on  infected  farms  and  premises,  but  all  not 
necessarily  in  contact  with  the  diseased,  289. 

Attacked,  72 : 

Killed,  diseased 51 

Died 21 

Total     ,.       72 

Killed,  healthy 171 

Escaped       46 

289 

PleurO'pneumonia. — With  regard  to  the  disease  designated  by 
the  term  pleuro-pneumonia,  there  are  many  reasons  to  fear  that 
it  is  on  the  increase  in  different  parts  of  the  country,  although 
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on  the  whole  no  material  addition  has  taken  place  in  the  number 
of  cases  officially  reported. 

Two  causes  especially  are  in  operation  to  keep  the  disease  rife, 
viz.,  a  desire  to  treat  the  animals  rather  than  to  send  them  at  once 
to  the  slaughter-house,  and  a  disposition  to  conceal  from  the 
authorities  the  existence  of  the  malady  on  the  farm.  Pleuro- 
pneumonia possesses  properties  which  differ  in  many  respects 
from  those  of  otHer  infectious  cattle-diseases  ;  and  doubtless  the 
so-called  cured  animals  are  often  dangerous ybci  of  infection  to 
others.  It  may  not  be  a  difficult  problem  to  fix  the  time  of 
the  commencement  of  infection,  but  when  the  materies  morbi 
cease  to  emanate  from  the  diseased  animal,  or  to  be  so  changed 
as  to  be  non-productive  of  mischief  to  others,  must  be  purely 
conjectural.  The  true  policy  of  the  agriculturist  is  therefore  to 
send  for  slaughter  every  animal,  the  subject  of  pleuro-pneumonia^ 
ad  early  as  possible  after  the  declaration  of  the  disease. 

Foot-and' Mouth  Disease, — Under  the  circumstances  of  a  special 
investigation  into  the  several  causes  which  are  in  operation  to 
extend  the  area  of  this  affection,  and  to  lead  to  its  repeated  out- 
breaks in  the  same  district,  having  been  undertaken  by  the 
Society,  little  need  be  said  in  this  Report.  Severe  and  long-con- 
tinued as  the  recent  outbreak  of  foot-and-mouth  disease  has  been, 
it  has  thrown  no  additional  light  on  the  pathology  of  the  affection, 
nor  on  the  laws  which  govern  its  extension.  The  facts  developed 
to-day  are  identical  with  those  which  existed  in  1839,  when  the 
first  cases  of  *'  foot-and-mouth  disease  "  were  observed  in  England. 
The  years  1840  and  1 841  witnessed  the  same  malignancy  and 
the  same  victims  of  the  malady,  viz.,  cattle,  sheep,  and  pigs,  as 
1871  and  1872  have  done.  There  are  now  many  indications  that 
the  disease  is  again  on  the  decline,  so  that  ere  long  we  may 
hope  it  will  assume  that  which  may  perhaps  be  called  its  normal 
condition. 

The  fatality  of  the  affection  is  small,  and  the  agriculturist  should 
take  care  that  he  does  not  increase  this,  nor  protract  what  would 
otherwise  prove  speedy  natural  cures  by  too  great  a  desire  to  dose 
animals  with  medicinal  agents.  Care  in  protecting  the  diseased 
animals  from  inclement  and  all  extremes  of  weadier,  and  good 
nursing,  are  the  principles  which  should  rule  in  the  manage- 
ment of  animals  affected  with  the  foot-and-mouth  disease. 
I  have  the  honour  to  be,  Sir, 

Your  obedient  servant, 

Jas.  B.  Simonds. 

H,  M,  JenJdnSf  Esq, 
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XII. — Report  of  Experiments  on  the  Grototh  of  Barley  f 
Years  in  succession  on  the  same  Land.  By  J.  B.  La^ 
F.R.S.,  F.C.S.;  and  J.  H.  Gilbert,  Ph.D.,  F.R.J 

{continued from  p.  162). 

Section  II. — Average  Annual  Produce  by  i 
Description  of  Manure  employed. 

In  this  section  the  object  will  be  to  consider  more  e: 
than  hitherto  the  effects  of  different  manures  on  the  bai 
to  ascertain  what  conditions  of  manuring  are  the  bes 
for  the  crop  in  the  soil  in  question  ;  to  determine  in 
stituent,  or  class  of  constituents,  the  soil  soonest  she 
of  exhaustion  by  its  growth ;  and  to  compare  the  cha 
barley  with  those  of  wheat  in  these  respects.  To  this  c 
tion  will  chiefly  be  confined  to  the  average  results  ob 
each  manure  over  a  series  of  years,  so  as  to  exclude 
possible,  the  influence  of  variations  of  season,  the  full  < 
tion  of  which  already  has  so  clearly  indicated,  and  s 
limited,  the  necessary  reference  to  it  here. 

With  regard  to  the  soil,  as  already  stated,  the  exp 
barley-field  immediately  adjoins  the  experimental  w] 
The  soil  of  both  may  be  described  as — "  a  somewhat  he 
with  a  subsoil  of  raw  yellowish  red  clay,  but  resting  i 
upon  chalk,  which  provides  g^d  natural  drainage."  1 
wheat-field  is  artificially  pipe-drained,  but  the  barley-fieJ 

The  particulars  of  the  manuring,  and  of  the  avera| 
produce,  and  increase,  by  manure,  on  each  plot,  over  tl 
years,  are  given  at  one  view  in  the  folding  Table  (XXP 
the  next  page.  The  full  details  will  be  found  in  the  1 
Tables  (pp.  163-185)  ;  and  such  abstracts  as  may  be 
.  the  illustration  of  individual  points  will  be  given  as  we 

vol.  IX. — s.  s. 
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Average  Annual  Produce  without  Manure, 

From  the  commencement,  two  plots,  at  some  distance  from 
one  another,  have  been  left  unmanured  ;  and  a  third  has  received, 
every  year,  a  dressing  of  ashes  (burnt  soil  and  turf),  at  the  rate  of 
20  bushels  per  acre  per  annum.  This  is  much  more  than  the 
quantity  of  the  same  description  of  ashes  mixed  with  the  various 
artificial  manures  to  aid  their  even  distribution  over  the.  land. 
The  experiment  was  arranged  to  meet  the  cavil  of  Baron  Liebig, 
that  inasmuch  as  we  had  mixed  "  ashes"  with  our  manures,  we 
could  not  form  any  judgment  as  to  the  effects  of  the  latter;  and 
that  doubtless  part  of  the  effect  we  attributed  to  them  was  due 
to  the  "ashes"  also  employed. 

Table  XXV.  (see  next  page)  gives  the  average  annual  pro- 
duce on  these  three  practically  unmanured  plots,  over  the  first 
ten,  the  second  ten,  and  the  total  period  of  twenty  years. 

Looking  first  to  the  quality  of  the  produce,  the  average  weight 
per  bushel  of  dressed  corn  is,  on  all  three  plots,  considerably 
higher,  and  the  proportion  of  corn  to  straw  is  either  higher,  or 
but  little  lower,  over  the  last  than  over  the  first  10  years. 

This  result  is  doubtless  due,  in  great  measure,  to  the  cha- 
racter of  the  seasons ;  but  the  fact  may  be  taken  as  at  any  rate 
sufficient  evidence  that  there  was  no  deterioration  in  the  cha- 
racter or  health  of  the  plant,  from  growing  the  same  crop  year 
after  year  on  the  same  land. 

The  two  unmanured  plots,  at  opposite  sides  of  the  field,  show 
an  average  annual  difference,  over  20  years,  of  2  bushels  of  corn 
and  f  cwt.  of  straw,  but  considerably  less  over  the  last  10,  than 
over  the  first  10  years.  This  indicates  probably,  that  the  result 
is,  in  part,  at  any  rate,  due  to  a  difference  of  condition  from  pre- 
vious manuring  and  cropping,  which  is  becoming  gradually 
reduced,  and  so  the  plots  the  more  equalised.  It  is  a  question, 
however,  whether  the  staple  may  not  be  rather  better  on  Plot  6-1 
than  on  Plot  1  O. 

On  the  other  hand,  the  average  produce  on  Plot  6-2,  receiving 
annually  20  bushels  of  soil  and  turf  ashes  per  acre,  is  only 
precisely  the  same  in  corn,  and  even  rather  less  in  straw,  than 
on  the  immediately  adjoining  plot  (6-1),  which  is  entirely  un- 
manured. Over  the  first  10  years,  indeed,  the  ashed  plot  gave 
rather  less,  both  corn  and  straw,  than  the  entirely  unmanured  one, 
though  rather  more  of  both  over  the  second  10  years.  Possibly, 
therefore,  under  the  exhausting  process  of  growing  the  crop  year 
after  year  on  the  same  land,  the  small  amount  of  manurial 
matters  supplied  in  the  ashes  may  eventually — that  is  after,  so  to 
speak,  all  the  previously  acquired  condition  is  worked  out  of  the  soil. 


p,  EOTHAMSTED. 


A,  3  AA,  3  AAS,  3  C,  over  3  0 ;  and  so  on.] 


INCREASE  BY  MANURE. 


rxL  Corn. 


II 


Total  Straw  (and  Chaff). 


Over 
I  corresponding  I  Over 

■d.  I      Mineral      ||  Unmanured. 
Manures. 


Over 

corresponding 

Mineral 

Manures. 


Total  Pboduce. 


1225 
1226 
1148 


1212 


1218 


lbs. 

Cwte. 

" 

4 

1223 
724 

1080 

6* 

H 

163 

10 

1356        j 
860 
1263       1 

18J 

in 

203 

1269 
1221 
1334       ' 

"8 

2U 

14| 
I6i 
15 

m 


13 

i 

15i 


16J 


CwU. 


Ui 

8i 

144 


1-J 
12J 
18 


I6j 
18i 

17i 


15 
15i 


15J 


13J 


Over 
Unmanured. 


lbs. 

389 

99 

621 


1376 
3217 
1774 
3275 


2020 
3675 
2321 
3901 


2403 
3816 
3242 
4271 


I  3028 

I  3302 

I  2985 

'  3460 


2191 
2765 


278 

190 

3102 


60 
3391 


Over 

^nrresponding 

Mineral 

Manures. 


lbs. 


2829 
1676 
2655 


3286 
2223 
3281 


3025 
2741  ' 
3249 


2913 

2886 
2840 


2962 


2771 


PLOTS. 


1  O. 

2  O. 

3  O. 

4  O. 


1  A. 

2  A. 

3  A. 

4  A. 


1  AA.  ) 

2  AA.  L. 

3  AA.  (^  ^ 

4  AA.  j 


1  AAS.' 

2  AAS. 

3  AAS.  I 

4  AAS. 


o 


1  0. 

2  C. 

3  0. 

4  C. 


C) 


I      }(•) 


1  N. 
2 


M. 
5  O. 
5  A. 


7 
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— ^maintain  the  yield  at  a  slightly  higher  point  than  it  will  reach 
on  the  absolutely  unmanured  land. 

Table  XXV. — Average  Annual  Produce  of  Barley  without  Manure,  and  with 
Ashes  (burnt  ^y{\\  and  turf.) 


AviaU4!E  AlflfUAL  PHODPdE* 

Spctimd 

FUyte, 

First 

1152-81. 

S(>c@iul 
lOYf^flTs, 

ise^-'Ti, 

TotAl 
1852-71, 

laYeu 
First  IC 

Dressed  Corn,  per  Acre— Bushels. 

10 

e  1 

63 

ITnmaQiired  contmQOQsly .. 
Uomanurfd  contiouoasly  (duplicate) 
20  Bufiheb  aah^s        ..      .«      .. 

22J 
25 

n\ 

17i 
ISJ 

so 

20 

;       22 

21| 

-21' 

-24' 
^16« 

Total  Com,  per  Acre— lbs. 

1  0 

6  1 

UDBflatiTired  eontiniiourfy*. 
tJeimaDari^d  coutiatti^aslj  (dtiplic&te) 

1281 

1414 
1552 

985 

1070 
1138 

1133 

1215 

-23' 
-24" 
-15- 

Straw  (and  Chaff),  per  Acre — Cwts. 

10 
6  1 
€3 

Uamanurcd  contiiiDOaily.* 
UnmftDured  contjouoasly  (duplicate) 
£0  fiuBbeb  a£he«       ..      ..      ..      .. 

i3i 

U 
13 

101 
lOf 
ill 

11| 

12 

12 

-23- 

-23' 
-13' 

Total  Produce  (Corn,  Straw,  and  Chaflf),  per  Acre 

-lbs. 

■-"  ..f  ^ 

10 

6  1 
fi3 

UDinanired  contmnoxisly.. 
Uamatiured  ci>uUDuouily  (da^lieale) 
SO  Busbc^la  ashes        *.     

3783           21 3S 
2987            22?3 
2814     !       £391 

2454 
2^30     ' 
2ti03 

-21' 
-23' 

Weigbt  per  Bushel  of  Dressed  Com— lbs. 

10 

61 

Unmatiured  contiDDOugly .. 

Ud  man  tired  a>utiEiuouftW  (duplicate) 

SO  Bushels  usUtfl        ..      ..      .,      ,. 

51 -S 

51*5 
51-6 

53*1     1 

53-5 

53-6 

52-3 

52*3 
52-6 

2* 
3* 

Com  to  100  Straw. 

10 

fii 

UnnianQred  c<intiiiTioajly„ 
Unmauured  eoiitiuttOusIy  (duplicate) 
SO  Bushels  ii^btis        .,      ....      ,: 

85*9 
89'd 
92-0 

87-3 
89-4 
90*9 

80^6 
S9-6 
91-4 

I* 
-.  0- 

At  any  rate,  the  fact  that  the  plot  manured  with  ashes  lias, 

V  2 
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over  20  years,  not  given  any  more  produce  than  the  immediately 
adjoining  unmanured  plot,  is  a  sufficient  answer  to  the  objection 
that  the  admixture  of  a  much  smaller  quantity  of  the  same  de- 
scription of  ashes  with  the  artificial  manures  used  on  the  other 
plots,  in  any  way  vitiates  the  results,  or  obscures  the  proper  inter- 
pretation of  them. 

The  average  annual  produce  of  barley  on  the  land  in  question, 
without  manure,  may  be  taken  at  about  21  bushels  of  grain,  and 
12  cwts.  of  straw. 

It  will  be  of  interest  to  compare  the  produce  of  barley  without 
manure  with  that  of  wheat  in  ihe  immediately  adjoining  field. 
Table  XXVI.  (see  next  page)  illustrates  the  point ;  and  for  the 
sake  of  easier  comparison,  the  produce  of  both  crops  is  given  in 
pounds.  For  wheat  the  average  annual  produce  is  given — for  the 
whole  28  years  of  the  experiments ;  for  the  first  20  years,  which 
will,  perhaps,  best  compare  with  the  barley,  so  far  as  condition  of 
land  at  the  commencement  of  the  series  is  concerned ;  and  for  the 
last  20  years,  which  comprise  the  same  period  as  that  of  the  barley- 
results,  and  will,  hence,  compare  best  so  far  as  any  influence  of 
season  is  concerned,  but  which  succeeds  8  years  of  the  growth 
of  the  crop  without  manure.  For  the  barley,  the  mean  produce 
of  the  two  unmanured  plots  (1  O  and  6-1)  is  given. 

It  is  seen  that,  over  a  period  of  20  years  without  manure, 
the  barley  has  yielded  a  greater  weight  of  corn,  but  less  of 
straw,  per  acre,  per  annum,  than  the  wheat  This  is  the  case, 
whether  the  produce  of  wheat  be  averaged  over  the  whole  28, 
the  first  20,  or  the  last  20  years.  The  average  weight  of  total  pro- 
duce (corn  and  straw  together)  is,  however,  much  more  nearly  the 
same  for  both  crops.  It  is  almost  identical  when  the  comparison 
is  made  with  the  wheat  averaged  over  the  whole  28  years ;  it 
is  in  favour  of  the  wheat  when  the  first  20  years  of  each  crop  is 
taken,  and  in  an  almost  exactly  equal  degree  in  favour  of  the 
barley  when  both  crops  are  taken  over  the  same  period,  namely, 
the  20  years — 1852-'71,  which,  in  the  case  of  the  wheat,  suc- 
ceeded the  removal  of  eight  previous  unmanured  crops,  but  in 
that  of  the  barley  were  the  first  20  years  of  its  continuous  growth. 

Prior  to  the  commencement  of  the  experiments  the  previous 
cropping  had  been  as  under : — 

Wheat-Field.  Barley-Field. 

Turnips  (dunged).  Turnips  (dung  and  super- 

phosphate) carted  off. 
Barley.  Barley. 

Peas.  Clover. 

Wheat.  Wheat. 

Oats.  Barley  (sulphate  ammonia). 
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Table  XXVI.— Average  Annual  Produce  of  Wheat,  and  of  Barley, 
without  Manure. 


AVZRAGB  AHXUAL  PrODPCK,  &C. 


Barlet  mork  (oi 

THAM   WUBAT. 


Second 

Period  Firet 

over       II  Half 

(or  under-  )  of 

V\nt  Period. 
Period.      I 


Second 

Hair 

Totel 

of 

Period. 

Period. 

Total  Corn,  per  Acre. 


Wheat:— 

-  2S  years,  1844-1871 
20  years,  1844-1863 
20  years,  1852-1871 

Barley  :— 

20  years,  1852-1871 


lbs. 

lbs. 

lbs. 

Per  Cent 

lbs. 

lbs. 

1053 

891 

972 

-15-4 

295 

137 

1018 

1035 

1026 

!           1-7 

330 

-     7 

944 

881 

913 

-  6-7 

404 

147 

1348 

1028 

1188 

i     -23-7 

216 
162 
275 


Straw  (and  Chafif),  per  Acre. 


Wheat:— 

28  years,  1844-1871 
20  years,  1844-1863 
20  years,  1852-1871 

1713 
1693 
1663 

1355 
1693 
1241 

1534 
1693 
1451 

-20*9 
-25-4 

-176 
-156 
-126 

-183 
-521 
-  69 

-180 
-339 

-  97 

Barley:— 

20  years,  1852-1871 

1537 

1172 

1354 

-23-7 

Total  Produce  (Com,  Straw,  and  Chaflf),  per  Acre. 


Wheat:—                      ! 

28  years,  1844-1871  i  2766 

2246 

2506 

-18-8 

119 

*-  46 

3C 

20  years,  1844-1863;  2711 

2728 

2719 

0-6 

174 

-528 

-177 

20  years,  1852-1871 

2607 

2122 

2364 

-18-6 

278 

78 

178 

Barlev:— 

, 

20  years,  1852-1871 

2885 

2200 

2542 

-23-7 

It  is  possible,  therefore,  that  there  would  be  rather  more  nitro- 
genous  condition  to  work  out  of  the  barley  than  out  of  the  wheat 
land.  Consistently  with  this,  the  barley  gives  much  more  excess 
of  com,  and  much  less  deficiency  of  straw,  compared  with  the 
wheat  in  the  earlier  years.  It  also  shows  much  more  rapid 
decline  in  total  produce  than  the  wheat.  The  evidence  leads  to 
the  conclusion,  therefore,  that  the  wheat  will  eventually  maintain 
a  somewhat  higher  total  produce  than  the  barley.  This  is  what 
would  be  expected  with  the  autumn-sown  crop,  with  its  longer 
period  for  root-development,  and  consequent  possession  of  a 
greater  range  of  soil  for  the  collection  of  food. 

It  has  already  been  shown  that  what  may  be  termed,  in  an 


280         Report  of  Experiments  on  the  Growth  of  Barley ^ 

agricultural  sense,  corresponding  crops  of  wheat  and  barley, 
require  very  nearly  identical  amounts  of  the  different  constituents 
to  be  available  within  the  soil.  These  results  show,  experi- 
mentally, how  nearly  equal  are  the  amounts  of  gross  produce  of 
the  two  crops,  which  a  soil  in  a  given  condition  will  yield ;  and 
it  seems  probable  that  the  only  difference  will  be  that  which  is 
due  to  varying  adaptation  of  season,  and  to  the  greater  or  less 
root-range  of  the  one  crop  or  the  other. 


Average  Annual  Produce  by  Farmyard  Manure, 

Table  XXVII.  shows  the  average  annual  produce  of  barley, 
and  the  increase  over  the  mean  produce  without  manure,  by  an 
annual  dressing  of  14  tons  of  farmyard  manure  per  acre. 

ABLE  XXVII. — Average  Annual  Produce,  and  Increase  of  Barley  by  Farmyard  Manure 

(Plot  7.) 


Corn  per  acre bushels 

)m  per  acre       lbs. 

u;d  Chaff)  per  acre  . .  . .  cwts. 
txlace  (Corn,  Straw.&c)  per  acre  Iba 
per  Bushel  of  Dressed  Corn  lbs. 
100  Straw       


AvEBAGE  Annual  PaoDUCB,  ka. 


First 
10  Ycarp, 

1852-^6L 


45 
2541 

S6f 
5525 
52-6 
85-6 


Second 
10  Years, 

1862-^71. 


51* 
2995 

29i 
6342 
56-0 
91-3 


ToUl 
Period, 
20  Years, 


48i 
2768 

28i 
5933 
54-3 
88-5 


Second 

10  Years    I 

over        I 

(or  under  —  ) 

First       I 

10  Years.    , 


Per  Cent. 
14-4 

17-9 

12-2 

14-3 

6-5 

6-7 


Ikcreasb  ovbb  (or under—' 
Unmanured  (Plots  1  0  and  6-^ 


First 
10  Years, 


21* 

1193 

12* 

2640 

1-0 

-2-3 


ToUl 


331 

1967 
IH 

4141 
2-7 
3-0 


27i 

1580 

16i 

3391 

1-9 

0-4 


Unlike  the  produce  without  manure,  that  by  farmyard  manure 
was,  in  every  particular  of  quantity,  as  well  as  quality,  con- 
siderably higher  over  the  second  than  over  the  first  10  years. 
Taking  the  average  of  the  first  10  years,  the  produce  of  corn 
was  exceeded  by  several,  and  that  of  straw  by  more,  of  the  arti- 
ficial manures ;  but,  over  the  second  10  years,  it  was  in  no  case 
exceeded  in  average  amount  of  corn,  and  in  only  one  case  in 
amount  of  straw.  Averaged  over  the  whole  period  of  20  years, 
however,  several  of  the  mixtures  of  mineral  and  nitrogenous 
manure  approached,  and  some  even  surpassed,  it  in  produce  of 
corn,  more  did  so  in  straw,  and  several  in  total  produce  (com 
and  straw  together). 

The  individual  years  in  which  the  dunged  plot,  more  or  less, 
exceeded  all  others,  were — in  produce  of  com,  1859,  1862, 1864, 
1865,  1866,  1867,  and  1871;  in  produce  of  straw,  1862  and 


for  Twenty  Years  in  succession  on  the  same  Land.        281 

1866 ;  and  in  total  produce,  1859,  1862,  1865,  1866,  and  1871. 
For  information  as  to  the  characters  of  season,  under  the  influence 
of  which  these  results  were  obtained,  we  must  refer  to  the  descrip« 
tion  of  the  respective  seasons  in  Section  1. 

Whilst  the  unmanured  land  gave  an  average  annual  produce 
of  only  21  bushels  of  dressed  com,  and  about  12  cwts.  of  straw, 
the  farmyard  manure  gave  48i-  bushels  of  dressed  com,  and  28 J 
cwts.  of  straw ;  or  an  average  increase  over  the  mean  unmanured 
of  274-  bushels  of  com,  and  16  J  cwts.  of  straw. 

During  the  20  years,  280  tons  of  dung,  containing  from  80  to 
90  tons  of  dry  solid  matter,  have  been  applied  per  acre.  But 
the  produce  has  only  amounted  to  about  24|  tons  of  com,  and 
28^  tons  of  straw,  or  in  all  to  only  53  tons ;  and  the  increase,  over 
the  produce  without  manure,  has  only  been  about  14-J-  tons  of 
com,  and  16^  tons  of  straw — in  all  30 J  tons  of  total  increase; 
which  certainly  would  contain  less  than  one-third  as  much  dry 
solid  matter  as  was  supplied  in  the  dung.  The  manure  would, 
in  fact,  supply  to  the  soil  very  much  more  of  carbon,  of  nitrogen, 
of  phosphoric  acid,  of  potass,  of  lime,  of  magnesia — indeed,  pro- 
bably of  every  constituent,  than  the  total  produce  contained  ;  and, 
of  course,  a  still  greater  excess  over  the  amounts  taken  off  in  the 
increase  of  produce. 

It  is  evident  that  there  must  be  a  very  great  accumulation  of 
constituents  in  the  soil  of  the  dunged  plot.  Of  nitrogen,  for 
example,  from  3  to  4  times  as  much  hasjbeen  applied  as  to  any 
of  the  artificially  manured  plots ;  and,  judging  from  the  deter- 
minations of  nitrogen  in  the  soil  of  the  dunged  plot  in  the  wheat- 
field,  it  is  probable  that  the  percentage  of  that  substance  in  the 
surface-soil  of  the  dunged  barley  plot  has,  during  the  20  years, 
been  nearly  doubled.  Yet,  mixtures  of  mineral  manure  and  am- 
monia-salts, or  nitrate  of  soda,  supplying  nitrogen  in  so  much  less 
quantity,  but  in  a  more  readily  available  condition,  frequently 
gave  about  the  same,  and  sometimes  more,  produce  than  the  dung. 
It  is  obvious,  too,  that  the  large  amount  of  nitrogen  accumulated 
in  the  soil  of  the  dunged  plot  is  in  a  far  less  available  or  effective 
condition  than  the  much  smaller  quantities  annually  supplied  as 
ammonia-salts  or  nitrate  of  soda. 

In  order  to  ascertain  in  what  degree  the  accumulated  nitrogen 
and  other  constituents  will  be  annually  available,  and  for  what 
length  of  time  any  residue  will  remain  effective,  the  dunged  plot 
has,  since  the  removal  of  the  twentieth  crop,  been  divided  into 
two  portions — one  to  receive  dung  annually,  as  before,  and  the 
other  to  be  left  unmanured,  probably  until  the  produce  on  it 
approximates  to  that  of  the  continuously  unmanured  plot. 

The  following  Table  shows  the  results  obtained  by  the  annual 
application  of  14  tons  of  dung  per  acre,  for  barley,  and  for  wheat. 
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respectively.  As  before,  the  produce  is,  for  easy  comparison,  given 
in  pounds,  and  that  of  the  wheat  is  averaged  over  the  whole  28> 
the  first  20,  and  last  20  years. 

Table  XXVIII. — Average  Annual  Produce  of  Wheat,  and  of  Barley, 
by  14  tons  Farmyard  Manure  per  Acre,-  per  Annum. 


AVEBAGB  AKKUAL  PRODUCE,  &C. 


First 
Half  of 
Period. 


Second 
Half  of 
Period. 


Total 
Period. 


Second 
Period  over 
(or  under —) 
First  Period 


Barley  over  (or  under  — ) 
Wlieat. 


First 
Half  of 
Period. 


Second 
Half  of 
Period. 


Total 
Period. 


Total  Com,  per  Acre. 


Wheat  :— 

28  years,  1844-1871 
20  years,  1844-1863 
20  years,  1852-1871 

Barley  :— 

20  years,  1852-1871 


lbs. 
1953 
1757 
2145 

2541. 


lbs. 
2335 
2395 
2385 

2995 


lbs.  I  Percent 

2144  ,  19-6 

2076  I  36-3 

2265  11-2 


2768 


17-9 


lbs. 
588 
784 
396 


lbs. 
660 
600 
610 


Ibe. 
624 
692 
50» 


Straw  (and  Chaflf), 

per  Acre. 

3332 
3071 
3795 

3801 
3960 
3803 

3567 
3516 
3799 

14-1 

28-9 

0-2 

-348 
-  87 
-811 

-464 
-613 
-456 

2984 

3347 

3165 

12*2 

Wheat:— 
28  years,  1844-1871 
20  years,  1844-1863 
20  years,  1852-1871 

Barley  :— 
20  years,  1852-1871 


-402 
-350 
-634^ 


Total  Produce  (Corn,  Straw,  and  Chafi),  per  Acre. 


Wheat  :— 

28  years,  1844-1871 
20  years,  1814-1863 
20  years,  1852-1871 

5285 
4828 
5940 

6136 
6355 
6188 

5711 
5591 
6064 

16'1 

31«6 

4-2 

240 

697 

-415 

206 

-    13 

154 

222 

342 

-131 

Barley  :— 

20  years,  1852-1871 

5525 

6342 

5933 

14-8 

The  produce  of  wheat  as  well  as  of  barley  was  considerably 
higher  over  the  later  than  over  the  earlier  years ;  but  the  rate  of 
increase  was  very  much  less  over  the  last  20  than  over  the  first  20 
of  the  total  28  years.  It  may  be  mentioned  here,  in  passing,  that 
in  only  4  of  the  28  years  has  the  produce  of  wheat-grain  been 
higher  on  the  dunged  than  on  any  of  the  artificially  manured 
plots,  namely,  in  1855,  1859,  1866,  and  1871 ;  and  in  every 
year  it  has  been  surpassed  in  weight  of  straw,  and  of  total  pro- 
duce (corn  and  straw  together),  on  one  or  more  of  the  artificially 
manured  plots. 
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As  without  manure,  so  with  farmyard  manure,  over  whichever 
period  the  wheat  is  averaged,  the  barley  gives  a  considerably 
greater  quantity  of  corn,  but  considerably  less  straw,  than  the 
wheat.  Of  total  produce,  however,  when  the  wheat  is  averaged 
over  the  whole  28  years,  the  barley  gives  (over  20  years)  an 
average  annual  excess  of  222  lbs.  over  the  wheat ;  when  the  first 
20  years  of  wheat  is  taken  the  excess  of  barley  is  342  lbs.  per 
acre  per  annum  ;  but  when  both  wheat  and  barley  are  taken  over 
the  same  20  years  (in  the  case  of  the  wheat  after  8  preceding 
years  of  the  same  manuring  and  cropping),  the  barley  gives  a 
slight  average  annual  deficiency  of  total  produce,  namely, 
131  lbs.* 

From  these  facts  it  may  be  concluded  that,  excepting  differences 
due  to  season,  or  other  incidental  causes,  a  given  amount  of  farm- 
yard manure  annually  applied  to  a  given  soil  will,  when  averaged 
over  a  sufficient  period,  yield  identical  amounts  of  total  produce 
of  the  autumn-sown  and  autumn-manured  wheat,  and  of  the 
spring-sown  and  spring-manured  barley. 

The  practice  of  applying  14  tons  of  farmyard  manure  per 
acre,  per  annum,  is,  it  is  true,  as  unusual  as  that  of  growing 
either  wheat  or  barley  so  many  years  in  succession  on  the  same 
land.  Nevertheless,  the  results  of  such  an  experiment  are  of 
much  interest.  They  may  be  briefly  summarised  as  follows: — 
With  the  great  accumulation  of  constituents  within  the  soil,  the 
produce  of  both  crops  is  higher  in  the  later  than  in  the  earlier 
years ;  much  more  corn,  but  much  less  straw,  was  obtained  with 
the  spring-sown  and  spring-manured  barley,  than  with  the  autumn* 
sown  and  autumn-manured  wheat;  but  the  two  crops  gave  almost 
identical  amounts  of  average  annual  total  produce  (corn  and  straw 
together).  Notwithstanding  that  the  dung  supplied  several  times, 
as  much  nitrogen,  and  more  of  all  other  constituents,  its  produce 
seldom  exceeded  that  of  some  of  the  artificial  mixtures  of  mineral 
manure  and  ammonia-salts,  or  nitrate  of  soda. 

Lastly  in  regard  to  the  effects  of  the  farmyard  manure,  attention 
has  been  called  (pp.  139-141  and  151)  to  the  influence  of  the 
accumulated  matter  on  the  physical  condition  of  the  soil,  in- 
creasing its  porosity,  enabling  it  to  retain  more  moisture,  and 
rendering  the  crop  much  less  liable  to  injury  from  adverse 
climatic  conditions,  and  especially  from  drought.    Future  experi- 


♦  The  general  result  is  the  same  -whether  the  acreage  prorfacc  of  the  two  crops 
be  compared,  as  above,  or  only  the  increase  of  produce  by  manure ;  and  as  in 
adopting  the  increase  as  the  basis  of  comparison,  the  diminution  of  produce  with- 
out manure  (which  moreover  was  different  for  the  two  crops)  would  be  a  necessary 
clement  affecting  the  calculation,  it  is  concluded  that,  for  the  purpose  in  view, 
the  comparison  of  the  froduce  of  the  two  crops  is  less  open  to  objection  than  that 
of  the  increase. 
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ment  will  show  in  what  degree  the  accumulated  residue  from 
the  previous  manuring  is  effective  for  succeeding  crops  ;  and  the 
effecU  of  the  different  artificial  manures  now  to  be  considered, 
will  show  to  what  constituents  of  the  dung  the  increase  of  pro- 
duce it  has  yielded  has  most  probably  been  mainly  due. 

Average  Annual  Produce  by  purely  Mineral  Manure. 

Under  this  head  attention  will  chiefly  be  directed  to  the  results 
obtained  on  the  plots,  and  by  the  manures,  as  under : — 

Plot  2  O — Superphosphate  of  Lime. 

Plot  3  O — "Mixed  Alkali-salts" — a  mixture  of  sulphates  of 
Potass,  Soda,  and  Magnesia. 

Plot  4  O — "  Mixed  Mineral  Manure  " — a  mixture  of  the  "  Su- 
perphosphate of  Lime,"  and  the  "  mixed  Alkali-salts." 

Table  XXIX.  shows  the  average  annual  produce  and  increase 
by  these  manures.     (See  next  page.) 

The  first  point  to  remark  is  that,  as  without  manure  and  with 
farmyard  manure,  so  with  these  purely  mineral  manures,  the 
weight  per  bushel  of  dressed  corn  is,  in  each  case,  considerably 
higher  over  the  second  than  over  the  first  10  years.  The  propor- 
tion of  corn  to  straw  is  also  higher  over  the  later  years.  This 
result  is  doubtless  in  great  measure  due  to  season.  Still  it  is 
clear  that  in  these  points  of  quality  there  is  no  deterioration  in 
the  crop. 

In  point  of  quantity^  however,  the  result  is  very  different. 
There  is,  with  each  of  the  manures,  a  very  considerable  falling 
off  in  the  average  annual  amount  of  corn,  of  straw,  and  of  total 
produce,  over  the  second  as  compared  with  the  first  10  years ; 
and  rather  more  where  the  salts  of  potass,  soda,  and  magnesia,  are 
used,  whether  alone  or  in  admixture  with  superphosphate,  than 
where  the  superphosphate  is  used  alone.  Where  the  superphos- 
phate and  mixed  alkali-salts  are  used  together,  the  greater  falling 
off  in  the  later  as  compared  with  the  earlier  years  would  seem  to 
be  connected  with  a  higher  produce  by  that  manure  than  by  the 
superphosphate  alone  in  the  earlier  years ;  whilst,  in  the  later 
years,  the  produce  by  the  two  manures  approximates  more  closely. 
Lastly  on  this  point,  the  average  annual  increase  over  the  unma- 
nured  produce  is  not,  by  either  manure,  widely  different  over  the 
two  periods  ;  but  where  the  superphosphate  and  the  mixed  alkali- 
salts  are  each  used  separately,  the  increase  is  rather  greater,  and 
where  they  are  used  together  rather  less,  over  the  second  10 
years — indicating  a  slightly  less  rate  of  decline  than  without 
manure  with  the  two  former,  and  a  slightly  greater  decline  with 
the  more  complete  manure — accounted  for  by  its  proportionally 
greater  increase  over  the  earlier  years. 
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Table  XXIX. — Average  Annual  Produce,  and  Increase,  by  purely  Mineral  Manni 


Plots.      MAi«mi£»,  PES  Asmm.. 


Anajuv  Axs^ii.^  PaoDp2«,  kx:. 


FlnC 


Scocrad 

isev7L 


Total 

Period, 

SO  Yenra, 


10  ToarB 

OTer 

(or  utide^r  —  ) 

FlretlO, 


OmiAmm^  (Pltji*  i  0 


Ftrst 
IOYmtk 


Second 
If)  Yeord, 


Dressed  Com,  per  Acre — Bushels. 


2  0 

3  0 

4  0 

Superphosphate 
Mixed  AlkaU-salti.. 
rStiperphosphate  andl 
\    Miied  Alkali-salts/ 

2B 
341 

231 
201 

8*i 

25j 
234 

27i 

PisrCimL 
-17*0 

-20-0 

4i 

U 

61 

G 
6* 

Total  Com,  per  Acre — ^Ibs. 


2  0 

3  O 

4  O 


Smpetpbofphate 
Mixiu'cl  AlkaJi-sa] 


salts  «. 
(Superphosphate  aiid\ 
\    h\\3i^A  Alkali-nlts/ 


1562 
13% 

1712 


1^17 
1139 

1387 


1439 

Vim 

1550 


^15-7 
-18-4 

-19'0 


214 

48 

3fia 


289 
113 

360 


Straw  (and  Chaflf),  per  Acre — Cwts. 


2  O 

3  O 

4  O 


Superphofipliiite 
Mixad  Allcili-salts 
fSuperpliofipluitje   and! 
{     Mbted  AlkaH^salt^/i 


14S 

133 

Hi 
101 

13J 

-20-2 
-22-5 

u 

1 

'J 

1      "' 

u\ 

H| 

-2W 

SJ 

aj 

Total  Producis  (Corn,  Straw,  and  Chaff),  per  Acre — ^Ibs. 


4   O 


Superphosphate 
Btiixeu  Alkali^&alts  . . 

(Snpetphoepbiitt!  audi 
Mixed  Alkali'SalUJ 


5223 
^944 

3517 


2639 
2333 

aao7 


2931 
2641 

ai62 


-le-i 

-20*6 
-20-2 


83B 
59 

632 


439 
138 

607 


Weight  per  Bushel  of  Dressed  Com — ^Ibs. 


2  0      Superphosphate 

3  0    ,  Mixed  Alkali-salt*,. 

A  n   )/Swperpbosphate  and\ 
*  "   l\     Mixed  Mkali-«kltsj 

SI'S 
52*3 

64*4 

54*3 

54-6 

53-2 

53 '0 

53*4 

4-4 
4-8 

4*4 

0*8 

1*1 
1*0 

1*3 

Corn  to  100  Stra\v 

'• 

2  0 

3  O 

4  0 

Stipefphosphate 
Mixed  Alk^i-s^is 
/Superphosphate  and' 
t     Mixed  AlkaU-salts/ 

93^8 
90-0 

95-1 

100*4 
94*7 

97-7 

97M 
92*4 

96*4 

7-0 

5*2 

2-7 

5-9 

a-1 

7-2 

12*0 

B*3 

9*3 
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Over  the  whole  period,  the  average  annual  produce  by  super- 
phosphate of  lime  alone,  is  25^^  bushels  of  dressed  corn,  and  13|- 
cwts.  of  straw ;  by  the  mixed  alkali-salts  alone,  22^  bushels  of 
dressed  corn,  and  12|  cwts.  of  straw ;  and  by  the  two  manures 
together,  21^  bushels  of  corn,  and  14|-  cwts.  of  straw.  The  unma- 
nured  produce  being  21  bushels  of  corn,  and  12  cwts.  of  straw, 
the  average  annual  increase  is,  by  the  superphosphate  alone,  4* 
bushels  of  corn,  and  1 J  cwts.  of  straw  ;  by  the  mixed  alkali-salts, 
1^  bushel  of  corn,  and  ^  cwt.  of  straw ;  and  by  the  mixture  of 
the  two,  6  J-  bushels  of  corn,  and  24-  cwts.  of  straw. 

Neither  of  these  purely  mineral  manures  has,  then,  sufficed 
to  yield  anything  like  a  fair  crop  of  barley.  The  mixed  alkali- 
salts  alone  have  given  scarcely  any  increase  at  all.  It  was, 
therefore,  not  in  an  available  supply  of  potass,  soda,  or  magnesia, 
that  the  soil  was  rendered  relatively  deficient,  either  by  the 
previous  ordinary  cropping,  or  by  the  continuous  growth  of 
barley.  Superphosphate  of  lime  alone  gave  but  little,  though 
still  notably  more  increase  than  the  mixed  alkali-salts.  It  would 
appear,  therefore,  that  there  was,  within  the  range  of  the  roots,  a 
greater  relative  deficiency  of  available  phosphoric  acid  than  of 
available  alkalies.  The  mixture  of  the  two  manures,  again,  gave 
slightly  more  increase  than  either,  or  than  both,  used  separately. 

The  explanation  of  the  effects  of  these  mineral  manures,  and 
of  the  great  falling  off  in  the  produce,  not  only  by  them,  but 
without  manure,  probably  is,  that  in  each  case  the  produce 
has  been  limited  by  the  supply  of  available  nitrogen  accumulated 
within  the  soil,  whether  from  previous  cultivation,  manuring,  and 
cropping,  or  by  annual  deposition  and  absorption ;  and  that,  with 
the  increased  supplies  of  available  mineral  matter  near  the  sur- 
face, root-development  has  been  more  or  less  increased,  possession 
thus  acquired  of  a  greater  range  of  soil,  and,  with  this,  access 
obtained  to  more  of  its  stored-up  nitrogen.  On  this  view,  the 
"  condition "  of  the  soil,  as  distinguished  from  its  normal  or 
natural  fertility,  is  at  any  rate  so  far  as  available  nitrogen  is  con- 
cerned, being  gradually  worked  out  by  the  growth  of  the  crop, 
whether  without  manure,  or  with  the  purely  mineral  manures ; 
and  it  remains  to  be  seen  whether  or  not  the  point  of  normal 
annual  produce  has  yet  been  reached. 

There  are  two  other  plots  receiving  annually  mineral  manure 
alone ;  namely  5  O,  and  M ;  the  full  particulars  of  which  will  be 
found  in  the  Appendix  Tables.  They  are  much  smaller,  and  at 
the  opposite  end  of  the  field  from  the  other  mineral-manured 
plots,  and  the  results  seem  not  altogether  comparable  with  those 
of  the  latter,  though  there  is  less  reason  to  suppose  that  they  are 
not  so  with  one  another.     Plot  5  O  has  received  annually  super- 
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phosphate  of  lime  and  sulphate  of  potass  (that  is  excluding  sul- 
phates of  soda  and  magnesia) ;  and  Plot  M  has  received  super- 
phosphate, and  sulphates  of  soda  and  magnesia  (that  is  excluding 
sulphate  of  potass). 

The  mixture  of  superphosphate  and  potass-salt  has  given  an 
annual  average  of  slightly  more  corn,  but  no  more  straw,  than 
the  superphosphate  and  soda  and  magnesia  salts,  without  potass. 
The  produce  by  both  manures  has  fallen  off  over  the  later  as  com- 
pared with  the  earlier  years,  so  far  as  corn  is  concerned  ;  but  by 
that  including  potass  it  has  done  so  more  than  by  the  one  without 
it;  and  whilst  by  the  manure  containing  potass,  the  produce  of 
straw  also  has  fallen  off,  that  by  the  soda  and  magnesia  without 
potass  has  even  increased  in  straw  during  the  later  years.  Taken 
over  the  whole  period,  the  mixture  of  superphosphate  and  potass- 
salt  has  given  annually  about  1^  bushel  more  corn,  but  only 
exactly  the  same  amount  of  straw,  as  that  with  soda  and  magne- 
sia, but  without  potass.  The  crop  was,  however,  in  both  cases 
most  miserable;  in  the  one  only  22^,  in  the  other  only  21^ 
bushels  of  corn,  and  in  both  only  12^  cwts.  of  straw. 

It  may  be  concluded  that  there  was  in  neither  case  any  defi- 
ciency of  mineral  matter  for  such  meagre  crops;  but  that  in  the 
one  the  relatively  liberal  supply  of  potass  favoured  seeding  ten- 
dency, and  in  the  other  the  salts  of  soda  and  magnesia,  whether 
by  action  on  the  soil,  or  more  directly  on  the  development  of  the 
plant  itself,  favoured  some  increase  of  plant,  without  corresponding 
seeding  tendency.  Evidence  of  the  effects  of  superphosphate 
and  potass-salts,  compared  with  superphosphate,  potass,  soda, 
magnesia- salts  will  be  forthcoming  when  the  results  obtained 
with  these  mixtures  in  conjunction  with  nitrogenous  manures 
are  considered. 

It  will  be  of  interest  to  compare  the  effects  of  purely  mineral 
manures  on  wheat,  and  on  barley.  The  following  Table  (XXX.) 
shows  the  effects  of  the  same  "mixed  mineral  manure,"  used  over 
the  same  period  of  20  years,  with  the  two  crops.  As  in  the  case 
of  the  experiment  with  farmyard  manure,  the  produce,  not  the 
increase,  of  the  two  crops  is  taken  for  illustration,  and,  mutatis 
mutandis,  for  similar  reasons.  But  it  should  be  further  explained, 
that  whilst  in  the  case  of  the  wheat  plot,  8  crops,  variously  but 
upon  the  whole  liberally  manured,  had  already  been  taken,  in 
that  of  the  barley  the  period  commences  with  the  first  year  of 
the  experiments. 

As  without  manure,  and  with  farmyard  manure,  so  with  the 
mixed  mineral  manures,  barley  yields  considerably  more  grain 
than  wheat — in  fact,  not  far  short  of  one-half  more.  On  the  other 
band,  it  gives  rather  less  strdw,  but  of  total  produce  (corn  and 
straw  together)  considerably  more  than  the  wheat.     It  may  be 
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added  that,  although  the  figures  and  their  relations  would  differ, 
more  or  less,  if  the  increase  instead  of  the  produce  were  taken 
for  comparison,  yet  the  general  results  would  be  the  same. 

Table  XXX. — ^Average  Annual  Produce  of  Wheat  and  of  Barley  by  purely 
Mineral  Manure. 


AvxsAOB  Aknual  Pboddce,  kc 


MAiniBES  FEB  ACBE,  FSB  AlfKUM:— 

3^  Gwts.  Superphosphate  of  Lime. 
200  Iba.  0)  Sulphate  Potass. 
100  lbs.  O  Sulphate  Soda. 
100  11)6.  Sulphate  Magnesia. 


First 
10  Years, 

1853-'61. 


Second 
10  Years, 

1862-71. 


Total      ';      Second 
Period,      '!     10  Years 
20  Years,     .        over 

1862'-71.  U**'-!^^^'' -> 


ij 


First  10. 


Total  Ck)rn,  per  Acre — lbs. 


Wheat  (Plot  5)  20  years,  1852-1871 
Barley  (Plot  4  0)  20  years,  1852-1871 

1149 
1712 

987 
1387 

1068 
1550     \ 

Percent. 
-14-1 

-19-0 

Barley  over  (or  under  — )  Wheat 

563 

400 

482 

Straw  (and  Chaff),  per  Acre — lbs. 


Wheat  (Plot  5)  20  years,  1852-1871 
Barley  (Plot  4  O)  20  years,  1852-1871 


1919 
1805 


Barley  oyer  (or  under  — )  Wheat  j     —114 


1487 
1420 


-17 


1678 
1612 


-65 


-25«1 
-21 '3 


'  Total  Produce  (Com,  Straw,  and  Chaff),  per  Acre — lbs. 


Whrat  (Plot  5)  20  years,  1S52-1871 
Barky  (Plot  4  O)  20  yo^x^,  1852-1871 

Barley  over  (or  tmder  —  )  Wheat 


3068 
3517 


449 


2424 

2807 


333 


2746 
aiG3 


-21  "0 


417 


(*)  300  lbs.  for  the  first  S  yearft  of  burky,  Jiod  first  7  years  of  wheat, 
(')  200  lbi«  for  the  first  6  year^  of  barley,  and  fint  7  years  of  wh^t. 

The  result  itself  is  remarkable  from  several   points  of  ripiri 
The  wheat  plot,  although  it  had  previously  jielded  8  expitrimm 
tal  crops,  had,  during  that  time^  received  considerable  quAntitipj 
of  mineral  manure  and  ammonia-&alts^  and  some  raj 
It  would  be  supposed,  therefore,  that  there  was 
to  work  out  of  it  than  out  of  the  badcj  plot 
assumed  greater  root'tang^e  of  the  autumn-ioi 
the  spring-sown  barley,  and  the  loi 
autumn- sown  crop,  would,  it  migh*" 
command  over  the  stores  within 
shows  that  the  barley  crop  wor ' 
than  the  wheat 


r  period 

oncb 


cone 

ioj 
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Is  the  less  result  with  mineral  manures  on  wheat  than  on  barley 
due  to  the  dilution  and  distribution  of  the  autumn-sown  manures 
by  the  winter  rains,  and  to  their  having  acquired  a  comparatively 
insoluble  condition,  resulting  in  a  less  active  root-development  in 
the  upper,  and  more  highly  nitrogenous  layers  of  the  soil,  when 
growth  commences  in  the  spring  ?  Is  there,  consequently,  a  more 
rapid  exhaustion  of  the  accumulated  nitrogen  within  the  soil  by 
the  barley  than  by  the  wheat  ?  Or,  does  the  pipe-draining  of  the 
wheat-field  render  the  drainage  the  more  free,  and  so  cause  a 
greater  washing  out  of  nitrogenous  compounds  in  the  winter ; 
even  from  the  plots  where  none  are  artificially  applied  ?  It  is  at 
any  rate  consistent  with  the  supposition  that  there  is  a  more  rapid 
exhaustion  of  the  nitrogen  accumulated  within  the  soil,  by  the 
barley  than  by  the  wheat,  when  each  is  grown  without  nitrogenous 
manure,  that,  according  to  calculation  it  appears  probable  that, 
both  without  manure,  and  with  purely  mineral  manure,  the 
barley  has  carried  off  more  nitrogen  from  a  given  area  than  the 
wheat,  whilst  it  has,  under  both  conditions,  declined  more  rapidly 
in  annual  produce  of  com,  and  without  manure  in  total  produce 
also. 

The  general  result  with  the  purely  mineral  manures  is — ^that 
superphosphate  of  lime  gave  more  increase  of  barley  than  a 
mixture  of  salts  of  potass,  soda,  and  magnesia ;  that  neither 
the  one  nor  the  other,  nor  the  mixture  of  all,  sufficed  to  raise  the 
produce  to  anything  like  a  fair  crop  ;  and  that,  with  either,  the  crop 
fell  off  considerably  over  the  later  years.  Nevertheless,  both  the  pro- 
duce and  the  increase  of  barley  by  the  mixed  mineral  manure  were 
considerably  greater  than  those  of  wheat  by  the  same  manure.  It 
may  be  concluded  that  the  exhaustion  which  the  soil  undoubtedly 
suffered,  was  not  connected  with  a  relative  deficiency  of  any  of 
the  constituents  which  these  mineral  manures  supplied.  The 
malts  next  to  be  considered  will  show  in  what  the  exhaustion 


%'salts  aloncy  or  Nitrate 


id,  the  first  to  be  noticed 

•salts  per  acre  per  annum, 
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>f  nitrate  of  soda,  are  esti- 
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having  nitrate  received,  in  the  first  year  of  the  twenty,  3 J  cwts. 
of  superphosphate  of  lime,  and  300  lbs.  of  sulphate  of  potass,  per 
acre.  These  mineral  manures  gave  no  increase  whatever  in  the 
year  of  their  application ;  but,  under  the  exhausting  process  of 
afterwards  using  nitrogenous  manures  alone  for  so  many  years 
in  succession,  they  have  doubtless  had  considerable  effect  on  the 
succeeding  crops.  Hence,  unfortunately,  the  two  experiments, 
the  one  with  a  given  amount  of  nitrogen  as  ammonia-salts  for  20 
years,  and  the  other  with  the  same  amount  as  nitrate  of  soda  for 
the  last  19  of  the  20  years,  are  not  strictly  comparable.  (Table 
XXXI.  next  page.) 

In  the  first  place,  notwithstanding  the  great  demand  made  on 
the  mineral  resources  of  the  soil,  by  applying  ammonia-salts  alone 
year  after  year,  there  is  considerably  less  falling  off  in  the  produce 
over  the  second  as  compared  with  the  first  ten  years,  under  such 
treatment,  than  by  the  application  of  mixed  mineral  manure  alone 
every  year.  And  not  only  so :  whilst,  over  the  twenty  years,  the 
average  annual  produce  was,  by  the  mixed  mineral  manure  only 
27 J  bushels  of  corn  and  14^  cwts.  of  straw,  that  by  the  200  lbs. 
of  ammonia-salts  alone  was  32i^  bushels  of  corn,  and  18i^  cwts. 
of  straw.  In  other  words,  whilst  the  increase  of  produce  by  the 
mixed  mineral  manure  alone  averaged,  over  twenty  years,  only  6^ 
bushels  of  corn  and  2i  cwts.  of  straw,  per  acre  per  annum,  that 
by  this  comparatively  small  quantity  of  ammonia-salts  alone  ave- 
raged, over  the  same  period,  W\  bushels  of  corn,  and  6f  cwts. 
of  straw. 

Comparing  the  result  by  ammonia-salts  for  20  years,  with  that 
by  the  same  quantity  of  nitrogen  as  nitrate  of  soda  for  19  years, 
the  average  annual  produce  and  increase  lare  5J  bushels  of  com, 
and  4^  cwts.  of  straw,  more  by  the  nitrate  than  by  the  ammonia- 
salts. 

It  is  obvious  that,  owing  to  the  greater  solubility,  and  more 
rapid  distribution  in  the  soil  and  subsoil,  of  the  nitrate  or  its 
products  of  decomposition,  it  will  be  the  more  liable  to  loss  by 
drainage  when  there  is  an  excess  of  rain.  On  the  other  hand,  as 
already  referred  to  (p.  140),  the  subsoil  in  its  case  becomes  more 
disintegrated,  therefore  more  porous,  more  retentive  of  moisture 
in  a  favourable  condition,  and  more  permeable  by  the  roots.  It 
is,  probably,  in  part  due  to  this  action  that  the  effects  of  a 
given  amount  of  nitrogen  as  nitrate  of  soda  increase  from  year  to 
year  compared  with  those  of  an  equivalent  application  as  am- 
monia-salts. How  much  of  the  greater  effect  of  the  nitrate  in 
the  experiment  in  question  may  be  due  to  this  action,  and  how 
much  to  the  supply  of  mineral  manure  to  the  nitrated  plot  in  the 
first  year,  it  is  impossible  to  determine. 

On  the  latter  point  it  may  be  mentioned,  that  the  amounts  of 
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phosphoric  acid  and  potass  applied  in  the  first  year,  but  which 
gave  no  increase  in  that  year,  were  sufficient,  if  still  present  and 
available,  to  supply  those  constituents  for  more  than  the  excess  of 
corn  and  straw  obtained  on  the  nitrate,  as  compared  with  the 
ammonia-plot.  Further,  the  experiments  with  wheat  have 
afforded  abundant  evidence,  that  phosphates  and  potass-salts 
previously  applied,  have  been  effective  for  20  years  or  more,  when 
nitrogenous  manures  have  been  afterwards  supplied,  to  work 
them  out,  so  to  speak.  There  can  be  little  doubt,  indeed,  that  part, 
at  any  rate,  of  the  greater  effect  of  the  nitrate  in  the  experiment 
in  question,  was  really  due  to  the  supply  of  mineral  constituents 
in  the  first  year. 

The  results  next  to  be  considered  show  the  effects  of  double 
the  above  amounts  of  ammonia-salts  alone,  or  nitrate  of  soda  alone, 
but  applied  for  a  few  years  only  as  mider : — 
Plot  1.  A.  A  :— 

6  years,  1852-1857,  400  lbs.  ammonia-salts,  per  acre,  per 
annum. 
Plot  2.  N  :— 

1  year,  1852,  3^  cwts.  superphosphate,  300  lbs.  sulphate 

potass; 
5  years,  1853-1857,  550  lbs,  nitrate  of  soda. 

Thus,  as  in  the  previous  comparison,  the  two  plots  received 
corresponding  amounts  of  nitrogen  as  ammonia-salts,  and  as 
nitrate  of  soda,  respectively,  for  a  series  of  years ;  but  whilst  the 
ammonia  plot  received  the  double  dressing  of  ammonia-salts,  in 
the  first  as  well  as  the  succeeding  5  years,  the  nitrate  plot  received 
phosphates  and  potass  without  nitrate  in  the  first  year,  and  the 
double  quantity  of  nitrate  in  the  succeeding  5  years. 

Table  XXXII.  (See  next  page)  shows  the  produce  obtained, 
and  also  the  increase,  both  over  the  unmanured  produce,  and  over 
that  by  the  smaller  amounts  of  ammonia-salts,  or  nitrate,  in  the 
corresponding  years. 

Thus,  there  is  an  average  annual  produce  of  46  bushels  of 
com,  and  28J  cwts.  of  straw,  by  the  application  of  400  lbs.  of 
ammonia-salts  alone  for  6  years ;  also  ot  48  bushels  of  com,  and' 
31i  cwts.  of  straw,  by  the  same  amomit  of  nitrogen  as  nitrate  of 
soda  alone  for  5  years  (but  succeeding  a  dressing  of  superphos- 
phate and  sulphate  ot  potass).  The  produce  by  the  double 
amount  of  ammonia-salts  alone  represents  an  average  annual 
increase  over  the  unmanured  produce  of  17|^  bushels  of  com,  and 
12J  cwts.  of  straw ;  and  of  7f  bushels  of  corn,  and  5 J  cwts.  of 
straw  over  that  by  half  the  quantity  of  ammonia-salts  for  the  same 
period.  In  like  manner  the  produce  by  the  double  amount  of 
nitrate  of  soda  alone,  represents  an  annual  total  increase  of  19J 


for  Tumdy  Years  in  succession  an  the  same  Land. 


bushels  of  corn,  and  1 5|  cwts.  of  straw ;  and  an  increase  over  t 
produce  by  the  single  amount  of  nitrate,  of  5|^  bushels  of  con 
and  6  cwts.  of  straw. 

Table  XXXII. — ^Avera?^  Annual  Produce  and  Increase  by  400  lbs.  Ammonia-i 
alone,  or  550  lbs.  Nitrate  of  Soda  alone. 


Floti. 


MANURES  PER  ACRE;  PER  AJf NUM.] 


Average 
Annual 
Produce. 


AyXRJLGIE  ASKUAL  Im 


Over 

Unmanured 

(Plots  1  0  and  6-1.) 


Dressed  CJom  per  Acre — ^Bushels. 


1  AA 

2N 


400  lbs  Ammonia-salts;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  5  years,  1853-1857 


46 
48 


17J 
19i 


Total  Com  per  Acre — lbs. 


1  AA 

2N 


400  lbs.  Ammonia-salts;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  5  years,  1853-1857 


Straw  (and  Chaff)  per  Acre — Cwts. 


1  AA 

2N 


400  lbs.  Ammonia-salts;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  5  years,  1853-1857 


28i 


12i 
15| 


Total  Produce  (Com,  Straw,  and  Chaff)  per  Acre — ^Ibs. 


1  AA 
2N 


400  lbs.  Ammonia-salts;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  6  years,  1853-1857 


1  AA 

2N 


Weight  per  Bushel  of  Dressed  Com — lbs. 


400  lbs.  Ammonia-salts ;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  5  years,  1853-1857 


50-7 
60*9 


ro 
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Com  to  100  Straw. 


lAA 

2N 


400  lbs.  Ammonia-salts ;  6  years,  1852-1857 
550  lbs.  Nitrate  of  Soda;  5  yean,  1853-1857 


We  have  here,  then,  by  the  application  of  ammonia-salts  alo 
or  of  nitrate  of  soda  alone,  an  average  annual  produce,  over  5 

X  2 
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6  consecutive  years,  of  46  or  48  bushels  of  barley ;  or  consider- 
ably more  than  the  amount  assumed  (p.  93)  to  be  a  good  produce 
under  ordinary  rotation  and  cultivation.  These  amounts  are  also 
fully  one-third  more  than  was  obtained  by  purely  mineral 
manure  over  the  same  period. 

It  was  found  that  these  double  dressings  were  too  heavy,  the 
crops  frequently  being  much  laid;  and  hence,  after  the  first  6 
years  of  the  experiments,  the  quantities  were  reduced  to  one-half, 
that  is,  to  the  same  as  on  plots  1  A  and  1  N.  For  many  subse- 
quent years,  however,  the  plots  previously  receiving  the  larger 
amounts,  whether  alone,  or  with  mineral  manure  (as  presently 
to  be  noticed),  continued  to  yield  more  produce  than  the  plots 
receiving  the  smaller  quantity  from  the  commencement.  But  as 
the  effects  of  the  unexhausted  residue  from  previous  manuring 
upon  succeeding  crops  will  be  considered  separately  and  in  detail 
in  Section  IV.  no  more  need  be  said  on  the  point  in  this  place. 

It  would  be  interesting  to  compare  the  effects  of  purely  nitro- 
genous manures  on  wheat  and  on  barley ;  but  as  the  experiments 
with  such  manures  on  the  two  crops  are  not  as  parallel  as  is 
desirable,  either  as  regards  the  previous  history  of  the  plots,  the 

auantities  applied,  or  the  periods  and  duration  of  the  experiments, 
le  comparison  might  be  misleading  unless  given  with  much 
explanation  and  qualification.  The  omission  is,  however,  of  the 
less  consequence,  as  we  shall  be  enabled  to  compare  the  effects  on 
the  two  crops  of  a  mixture  of  ammonia-salts  and  mineral  manure 
together,  which  in  fact  is  of  much  greater  practical  importance. 
The  practice  of  growing  barley  for  so  many  years  in  succession 
on  the  same  land  by  any  means  whatever,  is  not,  it  is  true, 
recommended  for  adoption  in  practical  agriculture;  and  still 
less  desirable  would  it  be  so  to  grow  it  by  means  of  ammonia- 
salts  alone,  or  nitrate  of  soda  alone.  But  the  extraordinary  results 
which  have  been  recorded  are  not  the  less  instructive  and  im- 
portant, or  of  less  practical  value,  on  that  account. 

It  is  of  no  little  interest  to  know,  that  on  a  soil,  consisting  of 
a  somewhat  heavy  loam  with  a  clayey  subsoil,  and  of  only 
moderate  corn-yielding  capabilities,  purely  mineral  manures  will 
not  yield  anything  like  a  iair  crop  of  wheat  or  barley  ;  but  that, 
on  the  same  soil,  a  comparatively  small  quantity  of  purely  nitro- 
genous manures  has  yielded,  for  twenty  years  in  succession,  not 
much  less  barley  than  the  average  crop  of  the  country ;  and  that  a 
larger  amount  has  given,  over  6  consecutive  seasons,  considerably 
more  than  an  average  crop.  This  is  knowledge  acquired  of  the 
available  mineral  resources  of  such  a  soil,  which  analysis  would 
not  have  afforded ;  and  which  supplies,  if  not  examples  for  exact 
imitation,  at  any  rate  a  very  sound  basis  for  deduction  in  regard 
to  actual  practice. 
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Average  annual  Produce  by  Ammonia-salts  or  Nitrate  of 
Soda^  with  mineral  Manure  in  addition. 

The  first  set  of  experiments  to  be  noticed  here,  includes  four 
plots,  each  of  which  has  received  200  lbs.  ammonia-salts  per  acre 
per  annum,  throughout  the  twenty  years,  but  each  with  a  different 
mineral  manure  in  addition.  The  mineral  manures,  here  used 
in  admixture  with  nitrogenous  manures,  are  the  same  as  in  the 
experiments  with  purely  mineral  manures,  which  have  already 
been  considered.  As  only  much  abbreviated  descriptions  of  the 
manures  can  be  given  in  the  Table  (see  next  page),  they  are 
described  in  full  below : — 

Plot  2  A — 200  lbs.  Ammonia-salts,  and  SJ  cwts.  Superphos- 
phate of  Lime. 

Plot  3  A — 200  lbs.  Ammonia-salts,  and  mixed  Alkali-salts, 
— namely,  a  mixture  of  200  lbs.*  Sulphate  Potass, 
100  lbs.t  Sulphate  Soda,  100  lbs.  Sulphate  Magnesia. 

Plot  4  A — 200  lbs.  Ammonia-salts,  3^  cwts.  Superphosphate, 
and  the  ^^  mixed  Alkali-salts.'' 

Plot  5  A — 200  lbs.  Ammonia-salts,  3^  cwts.  [^Superphosphate, 
and  200  lbs.*  Sulphate  Potass. 

The  produce  is  averaged  over  the  first  10,  the  second  10,  and 
the  20  years.  The  increase  is  calculated  over  the  produce  without 
manure,  and  also,  in  each  case,  over  that  by  the  corresponding 
mineral  manure  without  ammonia-salts ; — that  is  2  A  over  2  O, 
3  A  over  3  O,  4.  A  over  4  O,  and  5  A  over  5  O. 

It  is  remarkable  that,  instead  of,  as  without  manure,  with 
purely  mineral  manure,  or  with  purely  nitrogenous  manure,  a 
considerable  falling  off  in  the  second  compared  with  the  first 
half  of  the  total  period,  there  is,  with  ammonia-salts  and  mineral 
manure  together  (though  without  silica),  in  each  case  a  more  or 
less  increased  produce  of  com  over  the  second  compared  with  the 
first  10  years.  On  the  other  hand,  there  is  in  two  out  of  the  four 
cases  a  slight,  and  in  a  third  a  more  considerable,  deficiency  of 
straw  over  the  later  period ;  and  it  is  only  in  that  one  instance 
that  there  is  any  material  diminution  in  quantity  of  total  produce, 
and  then  little  more  than  5  per  cent. 

So  far  as  quality  of  the  produce  is  concerned,  both  weight  per 
bushel  of  dressed  corn,  and  proportion  of  com  to  straw,  are  in 
every  case  higher  over  the  second  than  the  first  10  years. 

It  has  been  concluded  (p.  162)  that  the  second  period  was,  so 
far  as  the  seasons  themselves  are  concerned,  the  more  favourable 
for  the  production  of  com,  but  the  less  for  that  of  straw  and  total 
produce. 

*  300  lbs.  the  first  six  years,  200  lbs.  afterwards. 
t  200  lbs.  the  first  six  years,  100  lbs.  afterwards. 
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The  evidence  taken  as  a  whole,  therefore,  gives  no  indi- 
cation of  any  deterioration  in  either  the  quantity  or  the 
quality  of  the  produce  as  the  result  of  the  continuous  growth  of 
the  crop,  provided  the  necessary  constituents  are  supplied  by 
manure. 

It  is  seen  that  whilst  the  average  annual  produce  over  the 
twenty  years  is,  with  ammonia-salts  and  superphosphate  of  lime 
47-J- bushels  of  dressed  com  and  27-|-cwts.  of  straw,  with  the  same 
quantity  of  ammonia-salts  and  a  mixture  of  sulphates  of  potass, 
soda,  and  magnesia,  it  is  only  35^^  bushels  of  corn,  and  only  20f 
cwts.  of  straw.  Even  with  the  ammonia-salts  and  both  the  super- 
phosphate and  the  ''  mixed  alkali-salts,"  it  is  only  46|  bushels 
of  corn,  and  28^  cwts.  of  straw ;  or  rather  less  corn,  though  rather 
more  straw,  and  total  produce,  than  with  the  ammonia-salts  and 
superphosphate  without  the  salts  of  potass,  soda,  and  magnesia. 
It  is  further  remarkable  that  the  yield  of  corn  has  increased  more 
over  the  later  period  where  the  superphosphate  was  used  without, 
than  where  in  conjunction  with  the  mixed  alkali-salts.  The  details 
show,  however,  that  the  produce,  at  any  rate  of  straw,  where  the 
mixed  alkali->alts  and  the  superphosphate  are  used  together,  has 
been  of  late  years  somewhat  gaining  upon  that  where  the  super- 
phosphate is  used  alone. 

It  may  be  mentioned,  though  not  shown  in  the  Table,  that  the 
increase  over  the  un manured,  or  over  the  corresponding  mineral 
manured  produce,  is  much  greater  over  the  second  period  com- 
pared with  the  first,  than  is  the  augmentation  of  the  actual  pr(h 
duce  itself.  This  is  explained  by  the  fact  that  the  produce  without 
manure,  or  by  the  mineral  manures  alone,  was  much  the  less  over 
the  later  period,  and  hence,  though  there  was  much  the  same 
actual  amount  of  produce  over  the  two  periods  when  ammonia 
was  also  used,  still  the  increase  over  that  without  ammonia  is 
much  the  greater. 

Over  the  whole  period  of  twenty  years  the  average  annual 
increase, of  produce  due  to  the  combined  action  of  mineral  and 
nitrogenous  manures  is,  with  the  ammonia-salts  and  superphos- 
phate, 26^  bushels  of  com  and  15^  cwts.  of  straw ;  with  the  same 
and  the  mixed  alkali-salts  in  addition,  25f  bushels  of  com  and 
16|  cwts.  of  straw  ;  with  the  same  and  sulphate  of  potass  (without 
soaa  and  magnesia)  23^  bushels  of  com,  and  15^  cwts.  of  straw; 
but  with  the  ammonia-salts  and  salts  of  potass,  soda  and  magnesia 
(without  superphosphate)  only  14^  bushels  of  com  and  8f  cwts. 
of  straw.  Or,  if  the  increase  be  reckoned  over  the  produce  by  the 
corresponding  mineral  manure  without  ammonia,  in  which  case 
it  is  the  increase  due  to  the  ammonia  itself  that  is  more  nearly 
represented,  it  is,  when  used  with  superphosphate  of  lime  2\\ 
bushels  of  com,  and  1A\  cwts.  of  straw ;  when  with  superphos- 
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phate  and  the  mixed  alkali-salts  18|  bushels  of  corn,  and  14J 
cwts.  of  straw ;  when  with  the  superphosphate  and  sulphate  of 
potass  21 J  bushels  of  com,  and  15|^  cwts.  of  straw;  but  when 
with  the  mixed  alkali-salts  without  superphosphate,  only  12f 
bushels  of  corn  and  8^  cwts.  of  straw. 

Thus,  the  effect  of  a  given  amount  of  ammonia  is  seen  to  differ 
very  greatly  according  to  the  character  of  the  mineral  constituents* 
supplied  with  it.  The  results  clearly  show,  what  common  expe- 
rience also  teaches,  how  effective  a  manure  for  barley  is  super- 
phosphate of  lime,  provided  only  there  be  also  a  sufficient 
available  supply  of  nitrogen  within  the  soil.  It  is,  however,  a» 
a  rule,  much  less  effective  with  winter-sown  than  with  spring- 
sown  corn-crops;  the  latter,  with  their  short  period  of  growth,  and 
relatively  greater  dependence  on  root-development  near  the  sur* 
face,  requiring  more  liberal  supplies  within  a  limited  range  of 
soil. 

Considering  the  characters  of  the  soil,  and  the  results  obtained 
with  other  crops,  to  say  nothing  of  general  practical  experience^ 
it  is  only  what  would  be  anticipated,  that  the  addition  to  the 
ammonia-salts  of  superphosphate  of  lime  would  be  much  more 
effective  than  that  of  salts  of  potass,  soda,  and  magnesia ;  but  it 
is  hardly  what  would  be  expected  that,  over  twenty  years  in 
succession,  the  soil  would  yield  an  average  of  even  rather  more 
com,  only  |  cwt.  less  straw,  and  only  57  lbs.  less  total  produce, 
with  ammonia-salts  and  superphosphate,  than  with  the  ammonia-^ 
salts,  superphosphate,  and  the  mixed  alkali-salts  together.  The 
illustration  is  a  striking  one  of  the  potass-yielding  capabilities  of 
such  a  soil.  As  already  intimated,  there  are  symptoms  of  a 
slight  change  during  the  last  few  years ;  but  the  fact  is  of  great 
practical  and  scientific  interest,  that  by  ammonia-salts  nfid  super- 
phosphate of  lime,  without  potass  or  other  bases,  considerably 
more  than  the  average  barley  crop  of  the  country  has  been 
obtained  for  twenty  years  in  succession. 

Table  XXXIV.  shows  the  produce  and  increase  obtained  by 
the  same  mineral  manures  as  those  employed  in  three  of  the  four 
experiments  last  considered,  but,  in  each  case,  with  double  the 
amount  of  ammonia-salts ;  namely,  400  lbs.  per  acre  per  annum^ 
used,  however,  for  only  the  first  six  years  of  the  twenty.  The 
increase  is  given  over  the  produce  without  manure,  over  that  by 
the  corresponding  mineral  manures  without  ammonia,  and  over 
that  by  the  corresponding  mineral  manure  with  only  200  lbs.  o£ 
ammonia-salts.     (Table  XXXIV.  next  page.) 

It  is  obvious  that,  with  an  average  annual  produce  of  46  or  47 
bushels  of  barley,  over  twenty  years,  by  the  mineral  manures  and 
200  lbs.  of  ammonia-salts  per  acre,  the  limit  of  the  ripening; 
capabilities   of  the    seasons    must    have    been   nearly   reached,, 
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Table  XXXIV. — Average  Annual  Produce  and  Increase  by  400  lbs.  Ammon 

and  Mineral  Manure. 

Six  Tears,  1852-1857. 


Piot& 


MANURE^  PER  ACRE,  PER  ANNUM. 


400  lbs.  Ammonia-salts, 

and 

Mineral  Manures  as  under. 


Average 
Annual 
Produce. 

6  Years, 
1862-'57. 


AVKBAOB  AKNITAL  IkCBKABB 


Over 

Mean 

XJumannred. 


Over 

corresponding 

Mmeral 

Manure^ 


Dressed  Com  per  Acre— Bushels. 


2  AA 

3  AA 

4  AA 


Superpbospbate  of  Lime 

Mixed  Alkali-salts 

Saperphos.  and  Mixed  Alkali-salts 


I 


21i 
14| 


18 
14 
16i 


Total  Com  per  Acre — ^Ibs. 


2AA 

3  AA 

4  AA 


Saperpbotpbate  of  Lime 

Muced  Alkali-salts 

Saperpbos.  and  Mixed  Alkali-salts 


2775 

1177 

1027 

2441 

843 

814 

2801 

1203 

887 

Straw  (and  ChaflF)  per  Acre — Cwts. 


2  AA 

3  AA 

4  AA 


Soperphospbate  of  Lime . 
Mixed  Alkali-salts 


Soperphos.  and  Mixed  Alkali-salts 


34 
29| 
361 


17i 
1S| 
20| 


m 

13| 
18| 


Total  Produce  (Com,  Straw,  and  Chaff)  per  Acre — lbs. 


>hosphate  of  Lime 

Mixed  Alkali-salts 

Saperphos.  and  Mixed  Alkali-salts 


6590 

3170 

2996 

5753 

2333 

2330. 

6874 

3454 

2948 

Weight  per  Bushel  of  Dressed  Com — ^Ibs. 


2  AA  t  Superpbospbate  of  Lime . 

3AA     "  

4  AA 


Mixea  Alkali-salts 

Soperphos.  and  Mixed  Alkali-salts 


50-5 
50-8 
50-4 

1   -  1-2 

1  -  0-9 
-  1-3 

-  1-3 

-  1*2 

-  1-5 

Com  to  100  Straw. 


2  AA 
3AA 
4  AA 


Saperpbospbate  of  Lime 

Mixed  Alkali-salts 

Saperphos.  and  Mixed  Alkali-salts 


73-1 
74-1 
69-4 


-15-1 
-14-1 
-18-8 


-21-8 
-16-9 
-26-5 


Indeed,  the  double  amount  of  ammonia-salts  was  found,  e 
when  used  in  conjunction  with  mineral  manure,  to  be  qi 
excessive,  the  crops  being  generally  laid ;  and  hence,  after 
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years'  trial,  the  extra  application  was  discontinued.  Under  these 
circumstances  any  great  increase  of  produce  by  400  lbs.  compared 
with  200  lbs.  of  ammonia-salts  could  not  be  expected.  Still,  as 
the  last  column  of  the  Table  shows,  the  second  increment  of 
200  lbs.  did,  under  favourable  conditions  of  mineral  manuring, 
raise  the  produce  by  more  than  4  bushels  of  grain,  and  by  from 
^h  *^  ^i  cwts.  of  straw ;  bringing  it  up,  with  superphosphate 
of  lime,  to  49|  bushels  of  corn,  and  34  cwts.  of  straw  ;  and 
with  superphosphate  and  the  "mixed  alkali-salts"  together,  to 
50|  bushels  of  corn,  and  36|  cwts.  of  straw. 

There  is  proportionally  much  more  increase  of  straw  than  of 
com,  especially  when  both  the  superphosphate  and  mixed  alkali- 
sarlts  were  used.  There  is  also  a  lower  weight  per  bushel  of 
dressed  corn,  and  a  much  lower  proportion  of  corn  to  straw,  than 
with  the  corresponding  mineral  manures,  either  alone,  or  with 
the  smaller  quantity  of  ammonia-salts.  It  is  clear,  therefore, 
that  the  extra  quantity  of  ammonia-salts  considerably  increased 
the  luxuriance;  but  that  the  amount  of  plant  produced  was  more 
than  could,  under  the  conditions  of  the  seasons,  form  a  fair  pro- 
portion of  corn,  and  ripen  well. 

Although  the  second  increment  of  200  lbs.  of  ammonia-salts, 
has  thus  not  yielded  anything  like  the  same  amount  of  increase 
as  the  first,  in  the  seasons  of  the  application,  it  will  afterwards  be 
seen  (Section  IV.)  that  there  was  a  considerable  residue  of  nitrogen 
left  within  the  soil,  which  remained  available  for  future  crops 
through  many  succeeding  seasons. 

After  the  six  years  of  the  double  application,  the  amount  of 
ammonia-salts  was  reduced  to  200  lbs.  per  acre  per  annum,  and 
the  experiment  continued  for  ten  consecutive  seasons.  From  that 
time,  however,  an  amount  of  nitrate  of  soda  (275  lbs.)  containing 
the  same  amount  of  nitrogen  as  200  lbs.  of  ammonia-salts,  was 
substituted  for  the  latter  ;  and  the  results  obtained  during  the  four 
years  of  the  experiment  which  have  so  far  elapsed,  are  given  in 
Table  XXXV. 

It  is  remarkable  that  the  average  produce  is  almost  identical 
by  the  nitrate  alone,  and  by  the  nitrate  and  "  mixed  alkali-salts  ** 
together.  Though  much  laigher,  it  is  again  almost  identical  by 
the  nitrate  and  superphosphate,  and  by  the  nitrate,  superphos- 
phate, and  "  mixed  alkali-salts."  The  little  effect,  hidierto,  of  the 
potass,  soda,  and  magnesia-salts  is  here  again  illustrated.  The  last 
column  shows  that,  over  the  four  seasons  in  question,  the  nitrate 
gave,  under  each  of  the  conditions  of  mineral  manuring,  both  more 
corn  and  more  straw  than  the  corresponding  amount  of  ammonia- 
salts.  In  what  degree,  however,  this  difference  should  be  attri- 
buted to  a  greater  effect  of  the  nitrate,  and  in  what  to  a  still 
effective    residue   from   the   excessive  supply  of  ammonia-salts 
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Table  XXXV. — Average  Annual  Produce  and  Increase  by  275  lbs.  Nitrate  of  Sod 
per  Acre  per  Annum,  alone,  upd  with  ^liuerul  Mauures. 

Four  Years,  1868-1871. 


BaiL' 


if  AKUBES  FEB  ACm,  FKR  A^rKUIL 


wlUiouti  ItlDeHAl  MuitiTfl, 


"wMh  Miner*!  lUttaTti  u  noder. 


AvengB 

Annnikl 


ATKVJ^S  AsSUMi  iKmMJJSA, 


UuiuimTed. 


Over 

corri^apondliJi 

Mioerul 


Anunoiild 


1  AA 

2  AA 
3AA 
4AA 


Dressed  Com  per  Acre — Bushels. 


Without  Mineral  Manure 
Superphosphate  of  Lime .  *      -  < 
**Mixed  Alkali^salt^''      ..      ..      *. 
Snperphos,  and  Mixed  Alkall-ialts 


Total  Com  per  Acre — ^Ibs. 


1  AA 

2  AA 
3AA 
4  AA 


With(»at  Mloeral  Manure       ««      «« 
Superphosphate  of  Lime  .  *      #« 

"  Mixed  Alkaii-aalts"      

Superphos.  and  Mixed  Alkalt-ialfii 


1788 

1B52 
2G92 


903 
1806 

967 
1807 


929 
1577 

858 
1498 


18' 

18' 

1 

24^ 


Straw  (and  Chaff)  per  Acre — Cwts. 


1  AA 

2  AA 

3  AA 
4AA 


Withoot  Mtneral  MBnure 
Superph  OB ph  !ite  of  Lt  tne 

*'  M  ixed  A I  kali-salts  "     

SiiperpboB.  fijicl  Mix«d  Alkali^alti 


2(^ 
29 


.3 

n 

18| 


10 

m 

17 


n 

s 


Total  Produce  (Com,  Straw,  and  Chaff)  per  Acre — lbs. 


1  AA 

2  AA 
S  AA 

4  AA 


Without  Mineml  Manure 
Superphotpb  at€  of  LI  me .  * 

^*Mixe J  Alkali-salts"      

Supf rpho«.  and  Mized  Alkali-salts 


4047 
584a 

4533 

figoi 


20£3 
3819 
9214 
3877 


2061 
3^1 1 L 
2142 
^41 1 


99' 

47J 


Weight  per  Buahel  of  Dressed  Cora — lbs. 


1  AA 

Withoni  Mineral  Manure 

53-9 

O'l 

0-3 

-0' 

2  AA 

Superphosphate  of  Lime 

5€-4 

s-e 

1-5 

O'J 

3  AA 

"Mixetl  Alkttll-salifi" - 

54*4 

0*6 

-0-6 

-OM 

4AA 

Supi*rphos.  and  Mixed  Alkali-aalta 

5§-6 

i'B 

1-3 

-0^: 

Cora  to  100  Straw. 


1  AA 

2  AA 

3  AA 

4  AA 


Withoat  Mineral  Manure 

Superphosphate  of  Lime 

*' Mixed  Alkaii-salts '*     ..      ..      .. 

Superpho*^.  and  Mixed  AlkaU-faJta 


80*  e 

87'f 
78M 
&9-& 


0-8 

8-1 

-1*4 

9-7 


1/6 

—  H'5 
-U'9 

-  3-1 


^7*< 
-9n 

4"i 
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daring  the  first  6  years,  it  is  not  possible  to  determine.  Further 
comments  on  the  results  at  present  would,  therefore,  be  premature. 
It  will  be  more  instructive  to  compare  the  results  obtained  by 
the  mixture  of  mineral  and  nitrogenous  manure  on  wheat  and  on 
barley  respectively.  The  first  comparison  will  be  between  the 
effects  of  the  same  amounts  of  superphosphate  of  lime,  and 
sulphates  of  potass,  soda,  and  magnesia,  and  200  lbs.  of  ammonia 
per  acre  per  annum,  for  20  consecutive  seasons,  with  each  crop. 
Table  XXXVI.  shows  the  result ;  and  as  in  other  cases  the  pro- 
duce per  acre,  and  not  the  increase,  is  taken  for  illustration. 

Table  XXXVI. — ^Averajre  Annual  Produce  of  Wheat  and  of  Barley  by  Mixed 
Mineral  Manure,  and  200  lbs.  Ammonia-salts  per  Acre  per  Annum. 


llAiruBfiS  PER  Acre,  per  Aincnif : — 
3i  cwts.  Superphosphate  of  Lime. 
200  IbH.  (1)  Sulphate  of  Potass. 
100  lbs.  (*)  Sulphate  of  Soda. 
100  lbs.  Sulphate  of  Magnesia. 
200  lbs.  Ammonia-salts. 


AvEBAGB  Annual  Pboduci^  &c. 


Fint 
10  Years, 

1862-'61. 


Second 
10  Years, 

1862-71. 


Total  Period, 
20  Years 

1852-71. 


Seoood 

10  Years 

over 

(oriinder~> 

FlntlO. 


Total  Com,  per  Acre. 

Wheat  (Plot  6),  20  years,  1852-1871 
Barley  (Plot  4  A),  20  years,  1852-1871 

lbs. 
1697 

2593 

lbs. 
1639 

2668 

lbs. 
1668 

2630 

Per  Cent 
-  8-4 

2-9 

Barley  over  (or  under  — )  wheat 

896 

1029 

962 

Straw  (and  ChaflF),  per  Acre. 


Wheat  (Plot  6),  20  years,  1852-1871 
Barley  (Plot  4  A),  20  years,  1852-1871 

2946 
3234 

2554 
3139 

2750 
3187 

-13-3 
-  2-9 

Barley  over  (or  under  — )  wheat 

288 

585 

437 

Total  Produce  (Com,  Straw,  and  Chaflf),  per  Acre. 


Wheat  (Plot  6),  20  years,  1852-1871 
Barley  (Plot  4  A),  20  years,  1852-1871 

4643 
5827 

4193 
5808 

4418 
5817 

-  9-7 

-  0'3 

Barley  over  (or  under  — )  wheat 

1184 

1615 

1399 

(^)  300  lbs.  the  first  7  years  of  wheat,  and  6  years  of  harley ;  200  Ihs.  aflerwank. 
(')  200  lbs.  the  fii-st  7  years  of  wheat,  and  6  years  of  barley ;  100  lbs,  afterwards. 

For  the  period  of  20  years  included  in  the  comparison,  the 
manuring  was,  with  a  quite  immaterial  exception  explained  in 
the  foot-notes,  identical  for  the  two  crops.  But  whilst  in  the 
case  of  the  barley,  the  period  commences  with  the  first  year  of 
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the  experiments,  in  that  of  the  wheat  8  experimental  crops  had 
already  been  taken.  During  that  period,  however,  large  quantities 
of  superphosphate  of  lime,  and  potass,  soda,  and  magnesia-salts 
had  been  applied,  as  well  as  liberal  dressings  of  ammonia- 
salts.  It  would  hardly  be  concluded,  therefore,  that  the  plot  had 
suffered  in  wheat-growing  condition  by  its  previous  treatment. 
Still,  though  the  quantity  of  wheat-grain  averages  nearly  the 
same  over  the  two  periods,  that  of  the  straw  and  total  produce 
falls  off  considerably  during  the  latter  half  of  the  20  years.  On 
the  other  hand,  with  the  barley  the  quantity  of  corn  is  slightly 
higher,  that  of  straw  slightly  lower,  and  that  of  total  produce 
almost  identical,  over  the  two  halves  of  the  total  period. 

It  is  possible,  therefore,  that  the  previous  history  of  the  plots 
may  be  somewhat  to  the  detriment  of  the  results  with  wheat ;  but 
it  is  not  probable  that  it  has  had  much  adverse  influence. 

Taking  the  results  as  they  stand,  the  barley  gives,  with  exactly 
the  same  manure  over  20  years,  an  average  annual  produce  of 
more  than  one-half  more  com,  more  than  one-sixth  more  straw, 
and  about  1400  lbs.  more  total  produce  (com  and  straw  together) 
than  the  wheat  If,  instead  of  the  acreage  produce,  the  increase 
over  that  by  the  same  mineral  manures  without  ammonia  be  taken, 
the  general  result  is  the  same  ;  namely,  a  great  deficiency  of  corn, 
of  straw,  and  of  total  produce,  of  wheat  compared  with  barley,  by 
the  same  manuring.     How  is  this  to  be  explained  ? 

In  reference  to  this  point  attention  may  here  be  recalled  to  the 
facts — that  whilst  the  wheat  is  autumn-sown  and  autumn-manured, 
the  barley  is  both  spring-sown  and  spring-manured  ;  and  that 
when  ammonia-salts  are  sown  in  the  autumn,  the  winter  drainage 
carries  with  it  large  amounts  of  the  nitrogen  of  the  ammonia-salts 
in  the  form  of  nitrates.  The  probable  extent  of  the  loss  that  may 
thus  arise,  will  be  considered  in  Section  IV.  It  must  suffice  here, 
therefore,  to  state  in  general  terms  that  existing  evidence  leads 
to  the  conclusion  that  it  may  be  very  considerable. 

The  diflFerence  of  result  obtained  with  wheat  and  with  barley 
is  again  illustrated,  under  somewhat  different  conditions,  in  Table 
XXXVII.  (see  next  page).  The  comparison  is  between  the 
effects  of  the  *'  mixed  mineral  manure"  and  400  lbs.  of  ammonia- 
salts,  annually  applied  to  the  two  crops.  For  wheat  the  produce 
is  averaged  over  20  years  (1852-'71)  of  the  treatment,  and  also 
over  the  first  6  years  only,  those  being  the  seasons  in  which  the 
same  experiment  was  made  with  the  barley. 

In  all  previous  comparisons  between  wheat  and  barley  the 
quantity  oi  produce  per  acre  has  been  taken,  and  not  the  increase 
of  produce  over  that  without  manure,  or,  as  the  case  may  be,  the 
increase  by  mineral  manure  and  ammonia-salts  over  that  by 
mineral  manure  without  ammonia.     It  has,  however,  been  re- 
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marked  that,  although  the  figures  would  be  different,  the  general 
result  would  be  the  same,  whether  produce  or  increase  were 
compared.  It  would  not  be  so  in  the  case  of  the  experiments 
now  under  consideration.  Hence,  the  Table  has  been  arranged 
to  show  the  comparison,  both  between  the  produce  per  acre,  and 
the  increase  of  produce  by  the  mineral  manure  and  400  lbs. 
of  ammonia -salts,  over  diat  by  the  corresponding  mineral 
manure  alone. 

Table  XXXVII. — Average  Annual  Produce  and  Increase  of  Wheat  and  of  Barley 
by  Mixed  Mineral  Manure,  and  400  lbs.  Ammonia-salts  per  Acre  per  Annum. 


Maitttrbs  fbk  Acre,  psb  Axvnm.  :— 
3i  Cwts.  Superphosphate  of  Lime. 
800  lbs.  (»)  Sulphate  of  Potass. 
200  Ibe.  (*)  Sulphate  of  Soda. 
100  lbs.  Sulphate  of  Magnesia. 
400  lbs.  Ammonia-salts. 


Average  Annual 
Produce  per  Acre. 


Mineral 
Manure  and 

400  lbs. 
Ammonia- 
salts. 


MinenU 
Manure 
alone. 


Mineral 
Manure 
and 
Ammonia- 
salts  over 
Mineral 
alone. 


Barley  over 
(or  under  -)  Wheat 


Produce. 


Increase. 


Total  Com,  per  Acre. 

Wheat  (Plot  7),  20  years,  1852-1871 .. 
Wheat  (Plot  7).  6  years,  1852-1857  .. 
Barley  (Plot  4  AA),  6  years,  1852-1857 

lbs. 
2228 
2195 
2801 

lbs. 
1068 
1171 
1914 

1160 

1024 

887 

lbs. 
606 

lbs. 
-137 

Straw  (and  Chaff),  per  Acre. 

Wheat  (Plot  7),  20  years.  1852-1871  .. 
Wheat  (Plot  7),  6  years,  1852-1857  .. 
Barley  (Plot  4  AA),  6  years,  1852-1857 

3959 
4233 
4073 

1678 
2012 
2012 

2281 
2221 

2061 

-160 

-160 

Total  Produce  (Corn,  Straw,  and  Chaff),  per  Acre. 

Wheat  (Plot  7),  20  years,  1852-1871  .. 
Wheat  (Plot  7),  6  years,  1852-1857  .. 
Barley  (Plot  4  AA),  6  years,  1852-1857 

6187 
6428 
6874 

2746 
3183 
3926 

3441 
3245 
2948 

446 

-297 

(*)  Only  200  lbs,  after  the  first  7  years  of  wheat,  and  6  of  barley. 
(*)  Only  100  lbs.  after  the  first  7  yean?  of  wheat,  and  6  of  barley. 

Before  directing  attention  to  the  results  themselres,  it  should 
be  premised  that,  as  in  the  last  experiments  quoted,  the  wheat 
plot  had  grown  8  crops,  liberally  dressed  with  artificial  manures, 
prior  to  the  period  to  which  the  figures  refer  ;  but  the  results  with 
barley  commence  with  the  first  year  of  the  experiments,  and  the 
application  of  400  lbs.  of  ammonia-salts  to  that  crop  was  only 
continued  for  the  6  years  referred  to.  To  the  wheat,  however,  the 
application  has  been  continued  up  to  the  present  time ;  and,  oyer 
20  years,  it  has  yielded  an  average  of  more  com,  though  less 
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straw  and  total  produce,  than  over  the  first  6  years.  It  would 
be  concluded,  therefore,  that  the  wheat  plot  was  not  unduly 
exhausted  at  the  commencement ;  and  that  the  comparison 
between  the  two  crops  over  the  first  6  years  would,  probably, 
be  but  little  open  to  objection  on  the  score  of  difference  in  pre- 
vious condition  of  the  land. 

Taking  first  the  produce  per  acre  of  the  two  crops,  there  is,  as 
with  the  smaller  quantity  of  ammonia-salts,  considerably  more 
barley-grain  than  wheat-grain;  but,  on  the  other  hand,  less 
barley  straw  ;  and  an  annual  average  of  only  446  lbs.  more 
total  produce  (com  and  straw)  of  barley  than  of  wheat,  instead 
of  nearly  1400  lbs.,  as  when  the  smaller  quantity  of  ammonia- 
salts  was  employed.  This  difference  of  result  is  doubtless  due 
to  the  proportionally  much  less  increase  of  barley  for  a  given 
amount  of  ammonia  in  manure  with  the  larger  than  with  the 
smaller  supply  of  ammonia-salts.  The  probability  is  that,  in 
the  case  of  the  autumn-sowing  for  the  wheat,  the  distribution, 
the  state  of  combination,  and  the  loss  by  drainage  are  such,  that 
the  quantity  of  the  supplied  nitrogen  remaining  available  within 
a  given  range  of  soil  when  active  growth  commences  in  the 
spring  is  not  excessive,  and  does  not  induce  over  luxuriance ; 
whereas,  the  same  amount  applied  in  the  spring  for  the  barley, 
being  less  subject  to  either  rapid  distribution  or  drainage,  in- 
duces too  much  luxuriance,  and,  consequently,  leads  to  the 
laying  of  the  crop,  and  to  reduced  eventual  productiveness. 

The  less  difference  between  the  produce  of  wheat  and  of 
barley  when  the  larger  quantity  of  ammonia-salts  is  applied,  is, 
therefore,  due,  in  great  measure,  to  a  proportionally  less  effect  on 
the  barley.  Nevertheless,  the  fact  of  a  less  amount  of  produce 
per  acre  from  a  given  amount  of  mineral  manure  and  ammonia- 
salts  applied  in  the  autumn  for  wheat,  than  from  the  same 
amount  applied  in  the  spring  for  barley,  is  again  clearly 
illustrated. 

If,  however,  the  increase  of  produce  with  ammonia  over  that 
without  it  be  taken  as  the  basis  of  illustration,  the  result  is 
different  Thus,  instead  of  an  annual  average  of  446  lbs.  more 
total  produce  (com  and  straw  together^  of  barley  than  of  wheat^ 
there  is  of  increase  of  produce  by  the  mineral  manure  and  400  lbs. 
of  ammonia-salts  over  that  by  the  mineral  manure  alone,  less  in 
the  case  of  the  barley  than  of  the  wheat  The  average  annual 
deficiency  is  137  lbs.  of  corn,  and  160  lbs.  of  straw,  or  297  lbs.  of 
total  produce  (corn  and  straw  together).  This  difference  is 
accounted  for  by  the  fact  that  there  is  an  average  of  743  lbs. 
more  total  produce  qf  barley  than  of  wheat  by  the  mineral 
manure  alone ;  there  is,  therefore,  so  much  more  to  be  deducted 
from  the  produce  by  the  mineral  manure  and  the  ammonia-salts 
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together;  leaving,  of  course,  so  mucli  less  to  be  reckoned  as 
increase  due  to  the  action  of  the  ammonia-salts. 

Reference  has  already  been  made  to  the  probable  or  possible 
cause  of  the  much  greater  produce  of  barley  than  of  wheat  by 
the  mineral  manure  alone  (p.  289).  On  this  point  it  should  be 
borne  in  mind  that,  for  the  wheat  the  mineral  manures,  as  well 
as  the  ammonia-salts,  are  applied  in  the  autumn,  whereas  for  the 
barley  both  are  applied  in  the  spring.  It  is  a  question,  there- 
fore, whether  there  be  not  a  much  greater  dilution  and  distri- 
bution of  the  autumn-sown  mineral  manures  by  the  winter  rains ; 
a  locking-up  of  some  of  their  constituents  in  di£Scultly  soluble 
combinations  within  the  soil  ;  hence  a  less  active  root-deve- 
lopment in  the  upper  and  more  highly  nitrogenous  layers  of  the 
soil  when  growth  commences  in  the  spring ;  and  hence,  also, 
less  luxuriance  in  the  case  of  the  wheat ;  but,  on  the  other  hand, 
a  more  rapid  exhaustion  of  the  previously  accumulated  nitrogen 
within  the  soil  by  the  barley.  If  this  be  so,  the  higher  produce 
of  barley  than  of  wheat  by  mineral  manures  alone  is,  in  a  sense, 
accidental,  and  may  prove  not  to  be  permanent.  In  that  case, 
the  comparison  of  the  actual  produce  will  more  fairly  illus- 
trate the  difference  of  effect  of  the  mineral  manure  and  a  given 
amount  of  ammonia-salts  applied  to  wheat  and  to  barley,  than 
will  that  of  the  mere  increase  over  the  produce  by  the  mineral 
manure  alone  ;  and  the  less  amount  of  increase  of  barley  than  of 
wheat  so  calculated  in  these  last  experiments,  will  prove  no 
exception  to  the  conclusion  arrived  at  from  the  results  of  the 
other  experiments,  namely,  that  a  given  amount  of  ammonia- 
salts  applied  in  the  spring  for  barley  is  more  productive  than  an 
equal  amount  applied  in  the  autumn  for  wheat 

Briefly  enumerated,  the  very  important  results,  obtained  by  the 
use  of  nitrogenous  and  mineral  manures  together,  are — that 
much  more  than  the  average  barley  crop  of  the  country  has  been 
obtained  for  20  years  in  succession  on  the  same  land,  by  the 
annual  application,  in  the  spring,  of  200  lbs.  of  ammonia-salts, 
and  3^  cwts.  superphosphate  of  lime ;  that  the  addition  of  salts  of 
potass,  soda,  and  magnesia,  gave  no  further  increase ;  and  that 
the  application,  for  the  same  period,  of  the  same  amount  of 
ammonia-salts  (with  mineral  manure)  in  the  autumn,  for  wheat, 
gave  nearly  37  per  cent,  less  com,  nearly  14  per  cent  less  straw, 
and  about  24  per  cent,  less  total  produce.  The  causes  of  the 
remarkable  differences  of  result  with  wheat  and  with  barley  will 
be  considered  in  Section  IV. 
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Average  annual  produce  and  increase  by  Rape-cake. 

Rape-cake  is  estimated  to  contain,  on  the  average,  about  4*75 
per  cent  of  nitrogen.  It  also  contains  a  large  amount  of  car- 
bonaceous organic  substance,  and  about  8  per  cent,  of  mineral 
matter.  It  has  been  applied  on  4  plots  each  year ;  on  one  alone, 
on  one  with  superphosphate,  on  one  with  the  "mixed  alkali- 
salts,"  and  on  one  with  both  superphosphate  and  the  mixed 
alkali-salts.  For  the  first  6  years  2000  lbs.  =  95  lbs.  nitrogen, 
were  applied  per  acre  per  annum  ;  but  during  the  next  14  years 
ohly  1000  lbs.  =  47-5  lbs.  nitrogen.  Table  XXXVIII.  (p.  308) 
shows  the  produce  over  the  first  6  years  with  the  larger  amount, 
over  the  last  14  years  with  the  smaller  amount,  and  both  produce 
and  increase  over  the  whole  20  years. 

It  is  first  to  be  observed  that  where  the  rape-cake  is  used 
without  superphosphate,  Plots  1  and  3,  there  is  much  less  defi- 
ciency of  produce,  both  com  and  straw,  compared  with  Plots 
2  and  4  with  superphosphate,  than  in  the  experiments  with 
ammonia-salts  without,  compared  with  those  with,  superphos- 
phate. The  fact  is  that  the  rape-cake  itself  supplies  some 
phosphates  ;  so  that  superphosphate  has  less  effect  when  added 
to  it  than  to  ammonia-salts.  The  general  result  is,  that  the 
rape-cake  alone,  and  the  rape-cake  and  mixed  alkali-salts,  yield 
considerably  more  of  both  com  and  straw  than  ammonia-salts 
alone,  or  ammonia-salts  and  mixed  alkali-salts  ;  but,  where  used 
with  superphosphate,  there  is  more  produce  of  both  corn  and 
straw  from  a  less  amount  of  nitrogen  supplied  &s  ammonia- 
salts,  or  nitrate  of  soda,  than  from  a  larger  quantity  in  rape- 
cake. 

Thus,  over  the  first  6  years,  rape-cake  in  amount  supplying 
95  lbs.  of  nitrogen  per  acre  per  annum  was  applied,  and  over 
the  same  period  ammonia-salts  =  82  lbs.  of  nitrogen.  But 
where  each  was  used  with  superphosphate,  whether  without  or 
with  the  addition  of  the  mixed  alkali-salts,  there  was  more 
produce  of  both  corn  and  straw  by  the  ammonia-salts  than  by 
the  rape-cake.  In  fact,  there  was  not  much  less  barley-grain, 
though  a  greater  deficiency  of  straw,  with  superphosphate  and 
ammonia-salts  =  only  41  lbs.  of  nitrogen,  than  with  super- 
phosphate and  rape-cake  =  95  lbs.  of  nitrogen. 

Over  the  next  14  years  the  application  of  rape-cake  was 
reduced  to  1000  lbs.  per  acre  per  annum  =  47*5  lbs.  nitrogen ;  and 
where  ammonia-salts  =  82  lbs.  nitrogen  had  previously  been 
applied,  the  quantity  was  also  reduced  to  one-half  =  41  lbs. 
nitrogen.  The  result  in  each  case  was  that,  with  superphosphate 
and  the  reduced  amount  of  nitrogenous  manure,  there  was  an 
average  annual  produce  of  about   as  much  corn,   though  less 
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Table  XXXYIII. — Average  Annual  Produce  and  Increase  by  Rape-cake. 


MAKTJKKS  PKE  ACRE 


1000  Ihi.  Rjipe-Cfttefy  U  yra.^  lB&ii-'71, 
WlUKtut  MlnefBl  ManLurt^^ 


AYEBJkAS  JbrnUAL  FBODCCS,  &:C 


Ptrtt 
Petifld. 
6  Y*f*rs, 


pCTtod. 
1*  Yean, 


TolAl 

Ptrtod. 

20  Years, 


Second 

Period, 

over 

(or  under  — ) 

FUrsk 


»0  TB4S1,  idfiS-l 


Over 
(or  laodef  —J 

TJomiLogrtd.  • 

I 


CHre 


DnEfisod  Cora,  per  Acre — Bushels. 


PerCcoL 

c 

Without  MineTal  Manure ,  * 

4Si 

4i 

451 

^   8^8 

24] 

c 

Superphosphate  of  Lime  . . 

47f 

43} 

461 

»2'6 

25| 

SI 

c 

MiJted  Alkali-salts    . .      . . 

44i 

43i 

"  2-8     l 

23} 

ai 

c 

/SupcrphDspbMe  and  Mixed) 
\    Alkali-salts / 

43 

471 

47i 

-  rs 

261 

2fl 

Total  Corn,  per  Acre — ^Ibs. 


Without  Mineral  Manure . 
Snperpbosphale  of  lame  . 
Mixed  Alkali-salts     .. 
[Superphosphate  aud  Mixed  1 
{    Alkuli-salta    .*      *.      ,,   / 


2664 
2673 
2505 

S662 


2527 
2660 
24SB 

2713 


2568 
2664 
1494 

2698 


-  5-1 

-  0-5 

-  0'6 

1*9 


13S0 
1476 
1306 

1510 


n 
u 

n 


Straw  (and  Chaflf),  per  Acre — Cwts. 


Without  Mineral  Maitnre . . 

Super^ihopp hate  of  Linn*  ,. 

Mixed  Alkuii-salts     .. 
/SoperphoBphate  and  Mixed\ 
\    Alkali -salts / 


3tj 
32| 
30| 

32| 


24| 

26| 
2^ 

28} 


2@| 
271 

29| 


-21^9 
-17»8 
"15-0 

-18-1 


I4f 
16} 
15 

17| 


15 
14 

15 


Total  Produce  (Com  Straw,  and  Chaff),  per  Acre — lbs. 


Without  Mineiml  Manure., 
Superphosphate  of  Lime  », 
Mixed  ALkali-galti     ,, 

(Superphosphate  aud  Mixed V 
Alkali-saits J 


6213 
63€5 
5895 

6300 


5296 
S646 
5S60 

5S75 


5571 
5S44 
5527 

6002 


-14'7 

-10-5 

-  6-7 


3029 
3302 
2985 

8460 


2fi 
2G 

2E 


Weight  per  Bushel  of  Dressed  Cora — lbs. 


Without  Mineral  Manure , , 
Su  perphosp  h  ate  of  Limt   , , 
Mixed  Alkali-salts 
I  r Superphosphate  and  Mixed  1 


J   Alkali -salts 


51*0 
51 -S 
51-1 

50-7 


56-0 
55-0 
54-9 

54-9 


53-8 

58-9 
58^7 

53*6 


7*8 
7-4 
7-4 

8*3 


1*4 
1-5 

1-8 

1^2 


Cora  to  100  Straw. 


c 

c 
c 

c 

Without  Miaeral  Manure . . 

Superphosphate  of  Lime   .. 

Mixed  A L kali-gal  18    -.      .. 
f  Superphosphate  and  Mixed  1 
1     Alkali-salts j 

75-4 
74*1 
74-2 

73*  a 

92*4 
90-5 
87*5 

87*2 

87*8 

65-a 

83-5 

83-0 

22-5 
22-1 
17*9 

19-0 

1 

^0*8 
-2'5 
-4'6 

-5*1 

-1 
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straw,  than  with  the  previous  too  heavy  dressings.  There  was, 
moreover,  not  only  more  corn  and  more  straw  by  the  super- 
phosphate and  the  reduced  amount  of  ammonia-salts,  but  also 
more  where  ammonia- salts  =  only  41  lbs.  of  nitrogen  had  been 
used  from  the  commencement,  than  by  the  superphosphate  and 
the  rape-cake. 

The  nitrogen  of  the  nitrogenous  organic  matter  of  the  rape- 
cake  would  doubtless  be  much  less  rapidly  available  than  that 
supplied  in  ammonia-salts ;  and  analysis  of  the  soil  has  shown 
that  the  rape-cake  has  left  a  considerable  residue  of  nitrogen 
near  the  surface ;  nor  can  there  be  any  doubt  that,  since  the 
excessive  dressings  of  both  ammonia-salts  and  rape-cake  have 
been  stopped,  there  has  annually  been  some  effect  due  to  the 
unexhausted  residue  of  nitrogen  previously  applied. 

The  general  result  is,  that  about  9  cwts.  of  rape-cake  per 
acre  per  annum  have  given  a  produce  exceeding  the  average  crop 
of  the  country,  but  not  quite  a  maximum  yield  for  the  soil  and 
seasons  in  question.  The  mineral  constituents  of  the  rape-cake 
doubtless  serve  to  render  effective  the  nitrogen  associated  with 
them ;  though  there  can  be  little  doubt  that  the  increase  yielded  is 
mainly  dependent  on  the  amount  of  nitrogen  rendered  available  by 
the  decomposition  of  the  nitrogenous  organic  matter  of  the  rape- 
cake.  But  since  the  effect  is  less  for  a  given  quantity  of  nitrogen 
supplied,  than  when  ammonia-salts  or  nitrate  of  soda  is  used, 
it  is  impossible  to  decide  absolutely  whether,  or  in  what  degree, 
the  carbonaceous  organic  matter  has  been  of  service.  It  would 
yield  by  decomposition  carbonic  acid  and  other  products.  The 
increased  supply  of  carbonic  acid  in  the  soil  would,  it  must  be 
concluded,  not  only  serve  as  a  source  of  carbon,  but  aid  the 
solution  and  distribution  of  other  plant-food,  and  so  far  further 
growth.  But  that  any  such  supply  is  essential  for  the  successful 
growth  of  either  wheat  or  barley  is  clearly  disproved  by  the  fact 
diat  maximum  crops  of  both  have  been  grown  for  20  years  or 
more  by  means  of  mineral  manures  and  ammonia-salts,  without 
any  return  to  the  soil  of  carbonaceous  organic  matter.  The 
carbonaceous  organic  matter  of  farmyard  manure  is  obviously 
equally  unessential,  so  far  as  the  successful  growth  of  the  cereals 
is  concerned. 

Summary  of  the  Results  obtained  on  the  Growth  of  Barley  for 
20  Years  in  succession  on  the  same  landy  without  Manure^  and 
by  different  descriptions  of  Manure, 

1.  Without  manure,  the  average  annual  produce  of  barley  over 
20  years  was  about  21  bushels  of  dressed  com,  and  12  cwts.  of 
straw.     The  quality,  indicated  by  the  weight  per  bushel  of  gtain, 
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was  higher  over  the  second  than  over  the  first  10  years;  but 
the  quantity,  of  both  corn  and  straw,  was  between  23  and  24 
per  cent,  less  over  the  second  10  years. 

2.  Compared  with  wheat  grown  for  many  years  in  succession 
without  manure,  barley  gave  an  average  of  more  corn,  less 
straw,  and  nearly  the  same  weight  of  gross  produce  (corn  and 
straw  together) ;  but  the  barley  fell  off  more  in  produce  of  grain, 
and  about  equally  in  straw,  over  the  later  years. 

3.  Farmyard  manure  applied  every  year  for  20  years,  gave  an 
average  annual  produce  of  more  than  48  bushels  of  barley- 
grain,  and  28  cwts.  of  straw.  The  weight  per  bushel,  quantity 
of  grain,  and  quantity  of  straw,  were  all  considerably  higher 
over  the  second  than  over  the  first  10  years.  The  manure  pro- 
bably supplied  from  three  to  four  times  as  much  nitrogen  as 
any  of  the  artificial  manures,  and  much  more  of  carbonaceous 
organic  matter,  and  of  every  other  constituent  of  the  crop,  than 
was  contained  in  the  produce.  It  would  leave  a  large  residue 
of  nitrogenous,  carbonaceous,  and  other  matters  in  the  soil, 
which  seem  to  be  very  slowly  available  for  future  crops;  but 
the  large  accumulation  of  organic  matter  increases  the  porosity 
of  the  soil,  and  its  capacity  for  the  retention  of  moisture ;  and 
the  crops  are  thereby  rendered  both  less  susceptible  to  injury 
from  excess  of  rain,  and  more  independent  of  drought. 

4.  As  without  manure,  so  with  farmyard  manure,  barley, 
compared  with  wheat,  yielded,  over  a  series  of  years,  more  corn, 
less  straw,  but  nearly  the  same  quantity  of  total  produce  (corn 
and  straw  together).  This  is  remarkable,  when  it  is  considered 
that  the  wheat  is  autumn-sown  and  autumn-manured,  and  the 
barley  spring-sown  and  spring-manured. 

5.  Mineral  manures  alone  gave  very  poor  crops,  and  the 
quantity  of  both  corn  and  straw  fell  off  considerably  during  the 
later  years ;  but  superphosphate  of  lime  alone  gave  more  than  salts 
of  potass,  soda  and  magnesia,  and  not  much  less  than  the 
mixture  of  all.  It  may  be  concluded  that  the  soil  was  not 
relatively  deficient  in  any  of  the  mineral  constituents  which 
the  manures  supplied ;  and,  from  the  falling  oflF  in  the  produce 
both  without  manure  and  with  purely  mineral  manures,  it  is 
probable  that  the  growth  of  the  crop  under  such  conditions  is 
gradually  exhausting  the  available  nitrogen  accumulated  within 
the  soil  from  previous  cultivation,  manuring,  and  cropping. 

6.  Over  the  same  period  of  20  years,  a  mixed  mineral  manure, 
containing  salts  of  potass,  soda  and  magnesia,  and  superphos- 
phate of  lime,  gave,  of  barley,  much  more  grain,  rather  less 
straw,  but  considerably  more  total  produce,  than  of  wheat  It 
is  probable  that,  with  the  autumn-manuring  for  the  wheat,  the 
various  constituents  are  distributed  by  the  rains,  or  enter  into 
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less  soluble  combinations,  or  both,  during  die  winter ;  that  hence 
there  is  less  active  root-development  in  the  upper  and  more 
highly  nitrogenous  layers  of  the  soil  in  the  spring,  and  that 
hence  the  barley  is  more  rapidly  exhausting  the  accumulated 
nitrogen  of  the  surface-soil  than  the  wheat. 

7.  By  nitrogenous  manures  alone  (ammonia-salts  or  nitrate  of 
soda)  much  more  barley  was  obtained  than  by  mineral  manures 
alone ;  the  produce  declined  much  less  in  the  later  years ;  and, 
for  20  years  in  succession,  even  fair,  though  not  large,  crops  were 
obtained.  This  result  is  a  striking  illustration  of  the  mineral 
resources  of  such  a  soil ;  and  it  shows  that  when  in  what  may,  in 
an  agricultural  sense,  be  called  a  corn-exhausted  condition,  it 
was  deficient  in  available  nitrogen  relatively  to  available  mineral 
constituents. 

8.  By  ammonia-salts  and  superphosphate  of  lime  together,  an 
average  produce  of  more  than  47  bushels  of  dressed  corn,  and  more 
than  28J  cwts.  of  straw,  or  considerably  more  than  the  average 
barley  crop  of  the  country,  was  obtained  over  20  years  in  suc- 
cession ;  and  the  produce  of  corn  increased,  and  that  of  straw  in 
a  less  degree  diminished,  giving  a  higher  total  produce,  during 
the  later  than  the  earlier  years.  Notwithstanding  the  great  de- 
mand made  upon  the  supplies  of  potass  within  the  soil,  by  the 
growth  of  the  crop  for  so  many  years  by  ammonia-salts  and 
superphosphate  without  potass,  the  addition  of  salts  of  potass, 
soda  and  magnesia,  gave  no  further  increase  of  corn,  and  very 
little  of  straw  and  total  produce.  The  potass-yielding  capabi- 
lities of  such  a  soil,  and  the  beneficial  effects  of  the  use  of 
superphosphate,  with  nitrogenous  manures,  for  spring-sown  com 
crops,  are  here  strikingly  illustrated. 

9.  When  the  same  mixed  mineral  manure,  and  200  lbs.  of 
ammonia-salts,  were  applied  per  acre  per  annum  for  20  years, 
in  the  autumn  for  wheat,  and  in  the  spring  for  barley,  the 
barley  gave  more  than  one-half  more  corn,  nearly  one-sixth  more 
straw,  and  nearly  one-third  more  total  produce,  than  the  wheat. 
When  the  same  mineral  manure  was  used  with  a  larger  quantity 
of  ammonia-salts,  the  result  was  still  in  favour  of  the  barley,  but 
in  a  less  degree  than  with  the  smaller  amount. 

10.  After  applying  400  lbs.  of  ammonia-salts  per  acre  per 
annum  to  barley  for  6  years,  and  then  reducing  the  amount  to 
200  lbs.,  the  plots  so  treated  gave,  for  10  years  in  succession, 
more  produce  than  those  which  had  only  received  200  lbs. 
annually  from  the  commencement.  It  thus  appears  that  the 
excessive  supply  of  400  lbs.  had  left  a  residue  of  nitrogen 
within  the  soil  which  was  available  for  succeeding  crops. 

11.  The  experiments  on  barley  with  nitrate  of  soda  and 
ammonia-salts  respectively,  are  not  exactly  comparable  with  one 
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another ;  but,  so  far  as  can  be  judged,  a  given  amount  of  nitrogen 
as  nitrate  of  soda  has  yielded  more  produce  than  the  same 
amount  as  ammonia-salts,  and  especially  so  in  dry  seasons. 
This  is  probably  due  to  the  greater  solubility  of  the  nitrate,  or 
its  products  of  decomposition,  to  their  action  on  the  subsoil, 
disintegrating  it,  and  rendering  it  more  porous;  thus  affording 
more  surface  for  the  absorption  and  retention  of  moisture  and. 
manure,  and  greater  permeability  to  the  roots,  rendering  the 
plants  less  dependent  on  the  fall  of  rain  during  growth. 

12.  By  the  annual  application  of  rape-cake,  whether  without 
or  with  the  addition  of  mineral  manures,  more  barley  than  the 
average  crop  of  the  country  has  been  obtained ;  but,  in  propor- 
tion to  the  nitrogen  it  contained,  less  than  by  ammonia-salts  or 
nitrate  of  soda.  The  mineral  constituents  of  the  rape-cake 
no  doubt  aid  in  rendering  effective  the  nitrogen  associated  with 
them,  though  its  effects  are  doubtless  mainly  dependent  on  the 
amount  of  nitrogen  rendered  available  by  the  decomposition  of 
its  nitrogenous  organic  matter ;  but  the  nitrogen  of  such  matter 
is  much  less  rapidly  available  than  that  of  ammonia-salts  or 
nitrates. 

13.  Over  20  years  or  more,  in  succession,  ammonia-salts,  or 
nitrate  of  soda,  with  mineral  manure  (without  silica),  have 
yielded  considerably  more  of  both  wheat  and  barley  than  the 
average  crops  of  the  country,  and  more  also  than  either  farm- 
yard manure  or  rape-cake.  It  is  obvious,  therefore,  that  the 
return  to  the  soil  of  carbonaceous  organic  matter  as  manure  is 
unessential,  so  far  as  the  successful  growth  of  either  of  these 
crops  is  concerned. 

Section  III. — Amount  of  Ammonia   in  Manure  (or  its 

EQUIVALENT   OF  NiTROGEN   IN   OTHER   FORMS)    REQUIRED  TO 
YIELD   A   GIVEN   INCREASE   OF   GrAIN   (AND    ITS    PROPORTION 

OF  Straw). 

Comparison  of  the  produce  obtained  by  the  different  manures 
has  shown — that  carbonaceous  organic  matter,  supplied  so  largely 
in  farmyard  manure  and  rape-cake,  is  at  any  rate  not  essential 
as  manure  for  either  wheat  or  barley ;  that  mineral  manures  alone 
will  not  yield  fair  crops  of  either;  that  nitrogenous  manures 
give  much  more  produce  than  mineral  manures  alone ;  and  that 
the  mixture  of  nitrogenous  and  mineral  manures  will  give  full 
crops  for  many  years  in  succession.  In  other  words — the  supply 
by  manure  of  matter  yielding  by  decomposition  carbonic  acid, 
and  other  carbon  compounds,  within  the  soil,  has  little  or  no 
effect ;  mineral  manures  alone  will  not  enable  the  growing  plant 
to  obtain  sufficient  nitrogen  from  the  soil  or  the  atmosphere ; 
when  nitrogen  in  an  available  form  was  liberally  provided,  the 
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mineral  constituents  of  the  soil  were  insufficient  for  its  full 
effect ;  but  when  so  supplied,  the  mineral  manures,  which  alone 
had  little  effect,  greatly  increased  the  efficacy  of  the  supplied 
nitrogen. 

The  general  result  is,  that  whilst  it  is  essential  that  there  be  a 
liberal  provision  of  mineral  constituents,  the  amount  of  produce 
was  more  dependent  on  the  supply  of  available  nitrogen  within 
the  soil  than  of  any  other  constituent.  The  practical  questions 
obviously  arise — How  much  ammonia,  or  of  its  equivalent  of 
nitrogen  in  some  other  form,  will,  on  the  average,  be  required  to 
yield  a  given  amount  of  increase  of  barley-grain,  and  its  average 
proportion  of  straw?  and  how  much  will  the  quantity  vary, 
according  to  the  amount  applied  per  acre,  to  the  supply  of 
mineral  constituents,  and  to  the  characters  of  the  seasons  ? 

The  folding  Table  XXXIX.  (facing  this  page)  shows  the 
amount  of  ammonia — or  of  nitrogen  in  nitrate  of  soda,  or  rape- 
cake,  or  farmyard  manure,  reckoned  as  ammonia — required  to 
yield  1  bushel  (52  lbs.)  of  increase  of  barley-grain,  and  its  pro- 
portion of  straw,  under  a  great  variety  of  conditions  of  manuring, 
and  in  each  of  the  20  seasons.  In  each  case  the  increase  is  calcu- 
lated over  the  produce  on  the  corresponding  plot  without  nitro- 
genous manure ;  that  is,  1  A,  1  A  A,  1  AAS,  1  C,  over  1  O ; 
2  A,  &c.,  over  2  O  ;  and  so  on ;  1  N,  and  2  N  (with  nitrate  of 
soda),  and  7  (with  farmyard  manure),  are  taken  over  the  mean 
unmanured  produce  (1  O  and  6-1).  The  average  result  for 
different  periods,  or  series  of  years,  is  also  given.  Where  there 
has  been  no  change  of  manure,  the  averages  are,  as  a  rule,  calcu- 
lated for  the  first  half^  the  second  half,  and  the  total  period ;  and 
where  there  has  been  any  change,  for  the  periods  so  indicated ; 
also,  for  the  sake  of  comparison,  for  corresponding  periods  in 
other  cases. 

The  five  plots  receiving  200  lbs.  of  ammonia-salts  per  acre 
per  annum  for  20  years  are  classed  in  the  Table  as  Series  I. 
Of  these.  Plot  1  A  has  had  the  ammonia-salts  without  any 
mineral  manure;  2  A  with  superphosphate;  3  A  with  sul- 
phates of  potass,  soda,  and  magnesia :  4  A  with  superphosphate 
and  sulphates  of  potass,  soda,  and  magnesia;  and  5  A  with 
superphosphate  and  sulphate  of  potass.  Taking  the  average  for 
the  20  years  in  each  case,  the  quantity  of  ammonia  required  to 
produce  1  bushel  increase  of  barley,  and  its  proportion  of  straw, 
is,  on  the  three  plots  with  superphosphate  2*13,  2-41,  and  2*10  lbs.; 
on  the  plot  with  salts  of  potass,  soda,  and  magnesia,  without 
superphosphate,  3*59  lbs. ;  and  on  the  one  without  any  mineral 
manure  at  all  3*68  lbs. 

Thus,  taking  the  mean  of  the  three  experiments  with  super- 
phosphate, the  amount  of  ammonia  required  is  rather  under  2^  lbs.; 
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but  with  the  mixed  alkali- salts  without  superphosphate,  and  with- 
out any  mineral  manure  at  all,  it  is  between  3^  and  3|  lbs.  That 
is  to  say,  a  given  amount  of  ammonia-salts  was  more  than  one- 
and-a-half-time  as  effective  when  there  was  a  liberal  provision  of 
mineral  constituents,  but  especially  of  phosphates,  within  the 
reach  of  the  roots,  than  when  there  was  not. 

Assuming  that,  with  otherwise  favourable  soil-conditions,  and 
with  an  application  of  not  more  than  50  lbs.  of  ammonia  per 
acre,  an  increase  of  1  bushel  of  barley  (52  lbs.),  and  its  straw, 
may,  on  the  average  of  seasons,  be  obtained  for  every  2  to  2^  lb». 
of  ammonia  applied,  still,  it  is  seen  that  the  amount  may  vary 
very  greatly  according  to  the  characters  of  the  seasons.  Thus,  on 
Plot  2  A,  with  superphosphate,  only  about  1^  lb.  was  required 
in  the  favourable  seasons  of  1863  and  1869,  but  in  the  bad 
seasons  of  1853  and  1856,  5*36  and  4*48  lbs.  respectively,  were 
required, 

These  great  differences  according  to  season  occurred,  it  should 
be  remembered,  when  only  a  moderate  amount  of  ammonia-salts 
was  used,  and  when  it  was  employed  under  favourable  conditions 
as  to  mineral  manures.  But  even  with  the  same  moderate 
application,  but  at  the  same  time  less  favourable  soil-conditions^ 
that  is  without  superphosphate,  or  without  any  mineral  manure, 
the  differences  in  the  amount  required  to  yield  a  given  increase  of 
produce  are  very  much  greater.  Thus,  when  the  same  quantity 
of  ammonia-salts  is  used  without  any  mineral  manure  (Plot  1  A), 
there  is  a  variation  in  the  amount  of  ammonia  required  to  yield 
1  bushel  of  increase  from  18*05  lbs.  in  1859,  to  2 '25  lbs.  in 
1871 ;  and  when  with  salts  of  potass,  soda,  and  magnesia,  but 
without  superphosphate  (Plot  3  A),  from  24*75  lbs.  in  1859, 
to  2  18  lbs.  in  1863.  In  fact,  in  1859,  there  was  scarcely  any 
increase  at  all  by  ammonia-salts  when  not  accompanied  by 
phosphates ;  and  reference  to  the  characters  of  the  season,  and  of 
the  growth  (pp.  114-116),  will  show  that  there  was  probably 
defective  root-development ;  a  condition  under  which  any  defi- 
ciency of  phosphates  within  a  limited  range  of  soil  would  very 
unfavourably  affect  the  characters  of  growth. 

Lastly  in  regard  to  Series  I : — Under  each  of  the  five  conditions 
as  to  mineral  manuring,  the  amount  of  ammonia  required  to 
produce  a  given  increase  of  grain  was  very  much  less  over  the 
second  than  the  first  10  years.  It  has  already  been  shown  that 
the  last  10  seasons  were  the  more  favourable  for  the  produc- 
tion of  corn,  and  more  especially  so  where  superphosphate  was 
used.  But,  as  there  was  a  greater  falling  off  over  the  later  years 
where  the  mineral  manures  were  used  alone,  the  further  amount 
of  produce  obtained  where  the  mineral  manures  and  ammonia- 
salts  were   used  together,  which   is  reckoned  as   increase  due 
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to  ammonia,  was  proportionally  higher  over  the  last  ten  years, 
than  was  the  increase  in  the  actual  produce  of  corn  per  acre. 
Further,  the  actual  produce  of  straw  per  acre  was  uniformly,  and 
that  of  the  total  produce  (corn  and  straw),  taking  the  average  of 
the  plots,  rather  lower,  over  the  last  ten  years.  That  the  total 
produce  was  lower  rather  than  higher  over  the  later  years, 
seems  to  afford  evidence  that,  with  this  smaller  dressing  of 
ammonia-salts,  there  was  little  or  no  effect  in  succeeding,  from 
accumulation  in  preceding  years. 

When,  as  in  Series  II.,  double  the  quantity,  or  400  lbs.  ammonia- 
salts,  was  applied  per  acre  per  annum  for  the  first  six  years,  the 
average  amount  of  ammonia  required  to  yield  1  bushel  of  in- 
crease was,  according  to  the  same  mode  of  calculation,  without 
mineral  manure,  4*81  lbs. ;  with  superphosphate,  5*06  lbs. ;  with 
mixed  alkali-salts  6'38  lbs. ;  and  with  superphosphate  and  mixed 
alkali-salts,  5*86  lbs.  Thus,  the  amount  required  appears  to  be  less 
without,  than  with  either  of  the  mineral  manures,  less  with  super- 
phosphate than  with  superphosphate  and  mixed  alkali-salts,  and 
less  with  the  latter  than  with  mixed  alkali-salts  without  super- 
phosphate. The  apparently  more  favourable^  result  without  than 
with  mineral  manure,  is  explained  by  the  fact,  that  the  increase 
by  ammonia-salts  is,  in  each  case,  calculated  over  the  produce  by 
the  corresponding  unmanured  or  mineral-manured  produce,  as4he 
case  may  be ;  and  as  the  produce  by  mineral  manures,  especially 
if  containing  phosphates,  was  so  much  higher  than  that  without 
manure,  there  is  so  much  more  to  deduct  from  the  produce 
with  ammonia-salts  in  addition ;  and  hence,  though  the  produce 
by  the  ammonia-salts  with  mineral  manure  is  much  higher,  the 
increase  so  reckoned  as  due  to  the  ammonia  only  is  less. 

During  the  next  ten  years,  the  quantity  of  ammonia-salts  was 
reduced  from  400  lbs.  to  200  lbs. ;  and  during  the  last  four  years- 
the  ammonia-salts  were  replaced  by  275  lbs.  of  nitrate  of  soda, 
estimated  to  contain  the  same  amount  of  nitrogen  as  200  lbs» 
ammonia-salts,  namely  41  lbs.  =  50  lbs.  ammonia.  Over  both 
of  these  periods  the  result  is  much  more  favourable  with  each  of 
the  four  conditions  as  to  mineral  manure  than  during  the  first 
six  years,  and  also  relatively  much  more  so  where  the  super- 
phosphate was  employed.  This  depends  in  part  on  the  fact 
that,  whilst  the  produce  without  manure  or  by  the  mineral 
manures  alone,  which  is  the  standard  over  which  the  increase  by 
ammonia  is  calculated,  declined  perceptibly  from  year  to  year, 
that  where  ammonia  was  used  either  did  not  decline  at  all,  or 
did  so  much  less  rapidly  ;  and  hence  the  increase  calculated  as 
due  to  the  ammonia  (or  nitrogen  reckoned  as  ammonia)  ra 
higher. 

In  reference  to  these  results  it  should  further  be  observed,  that 
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since  there  is  evidence  that  the  excessive  supply  of  ammonia- 
salts  during  the  first  six  years  left  a  residue  of  nitrogen  which 
was  effective  for  ten,  if  not  more,  years  afterwards,  not  only  do 
the  figures  for  the  first  six  years  understate  the  total  or  final 
eflfect  of  the  ammonia  applied  during  that  period,  but  those  for 
the  subsequent  years  overstate  the  result  for  those  years.  The 
average  columns  of  the  Table  give,  however,  not  the  mere 
arithmetical  means  of  the  results  for  the  individual  years,  but 
the  direct  averages  for  the  periods ;  and  the  result  over  the 
twenty  years  is,  that,  instead  of  only  2*13  lbs.  of  ammonia 
required  when  superphosphate  and  only  200  lbs.  of  ammonia- 
salts  were  used,  there  were  2*49  lbs.  required  when,  for  the  first 
6  of  the  20  years,  400  lbs.,  for  the  next  10  years  200  lbs.,  ammo- 
nia-salts, and  for  the  last  4  years  275  lbs.  nitrate  of  soda,  were 
applied.  There  is  also  a  considerably  less  favourable  result 
without  than  with  the  superphosphate.  Lastly,  as  in  the  experi- 
ments with  the  smaller  quantity  of  ammonia-salts  every  year, 
the  variation  of  result  according  to  season  is  very  considerable ; 
but,  owing  to  the  excess  of  ammonia  applied  in  the  early  years, 
and  to  the  effects  of  the  accumulation  afterwards,  the  exact  figures 
for  the  individual  years  cannot  be  taken  in  illustration  of  the  point. 
During  the  last  eight  years  of  the  twenty,  one-half  of  the  plots 
of  ^eries  II.  received,  besides  the  same  manures  as  the  other  half, 
400  lbs.  of  silicate  of  soda,  per  acre,  per  annum.  The  four 
portions  so  treated  are  respectively  designated  1  A  AS,  2  A  AS, 
&c. ;  and  the  results  are  recorded  in  the  Table  under  the  head- 
ing of  Series  III.  Almost  every  year  it  was  quite  obvious  to  the 
eye  that  there  was  a  marked  effect  from  the  silicate  on  Plots  1 
and  3,  that  is  where  no  superphosphate  was  used ;  but  compara- 
tively little,  if  any,  on  Plots  2  and  4  with  superphosphate.  So 
striking  was  this  result,  that  the  silicate  was  examined  in  the 
laboratory  to  ascertain  whether  it  contained  any  phosphate.  It 
was  found  not  to  contain  any;  nor  did  it  contain  nitrate  or 
nitrogen  in  any  other  form.  Perhaps  the  most  probable  sup- 
position is,  that  by  the  action  of  the  alkaline  silicate  on  the  soil, 
otherwise  locked  up  phosphoric  acid  was  rendered  available  for 
the  plants.  It  is  possible,  however,  that,  when  the  superphos- 
phate was  used,  a  secondary  result  of  its  action  within  the  soil 
was  the  liberation  of  silicates,  which,  without  it,  were  not  avail- 
able in  sufficient  quantity;  and  hence  the  little  effect  of  the 
direct  supply  of  silicates  where  the  superphosphate  was  used,  and 
the  marked  effect  where  it  was  not  employed.  Or,  is  it  that 
when  the  acid-phosphate  and  alkaline  silicate  are  mixed  together, 
they  are  rendered  comparatively  insoluble  and  inactive?  The 
result  may  perhaps  be  due  in  part  to  more  than  one  of  these  actioiis. 
.    Whatever  may  be  the  explanation  of  the  fact,  the  Table  shows 
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that  there  was,  in  almost  every  year  of  the  eight,  comparatively 
little  difference  in  the  amount  of  ammonia  required  to  yield  a 
bushel  of  increase  of  barley  on  Plots  2  and  4  of  Series  II.  with 
superphosphate  but  without  the  silicate,  and  on  Plots  2  and  4  of 
Series  III.  with  superphosphate  and  with  silicate.  On  the  other 
hand,  on  Plots  1  and  3  of  Series  III.,  without  superphosphate,  but 
with  silicate,  the  amount  of  ammonia  required  for  a  given  effect 
was  much  less  than  on  the  corresponding  plots  of  Series  II.  without 
the  silicate.  There  was  also  a  greater  increase  of  straw  by  the 
use  of  the  silicates  where  superphosphate  was  not,  than  where  it 
was  employed. 

The  next  experiments  to  consider  are  those  with  nitrate  of 
soda  alone  (Series  IV.).  1  N  received,  for  nineteen  years  in 
succession,  275  lbs.  nitrate  of  soda,  containing  nitrogen =.50  lbs. 
ammonia ;  and  2  N  received,  for  the  first  five  of  the  nineteen  years, 
double  the  amount,  or  550  lbs.  =  100  lbs.  ammonia,  and  afterwards, 
for  fourteen  years,  only  275  lbs.,  as  Plot  1  N.  But  as,  in  the 
first  year  of  the  twenty,  both  plots  received  superphosphate  of 
lime  and  sulphate  of  potass  in  considerable  amount,  which 
doubtless  increased  the  effects  of  the  nitrogen  subsequently  sup- 
plied for  many  years,  if  not  for  the  whole  period,  the  results 
of  1  N  are  not  strictly  comparable  with  those  of  1  A  receiving 
annually  the  same  amount  of  nitrogen  as  ammonia-salts,  nor  are 
those  of  2  N  comparable  with  those  of  1  A  A.  As  the  figures 
stand,  however,  the  average  of  twenty  years  with  ammonia-salts, 
and  of  nineteen  with  nitrate  of  soda  =  50  lbs.  of  ammonia,  shows 
with  the  ammonia-salts  3'68  ammonia,  and  with  the  nitrate, 
nitrogen  =  only  2*74  lbs.,  required  to  yield  1  bushel  increase  of 
grain  and  its  straw;  and  with  the  double  amount  during  the 
first  few  years,  the  ammonia-salts  show  3*53,  and  the  nitrate  only 
2  81  lbs.  required.  It  has  already  been  explained  (pp.  290-2)  that 
enough  phosphoric  acid  and  potass  were  applied  on  the  nitrate 
plots  in  the  first  year,  to  supply  as  much  of  these  constituents  as 
would  be  contained  in  the  excess  of  produce  by  the  nitrate  over 
that  by  the  ammonia-salts  throughout  the  subsequent  period; 
so  tha^  obviously,  only  part  of  the  better  result  of  the  nitrate 
can  be  supposed  to  be  due  to  the  condition  of  combination  of  its 
nitrogen. 

The  result  is,  at  any  rate,  remarkable,  that  after  mineral  manures 
once  applied,  nitrate  of  soda  alone  should,  foi  nineteen  years  in 
succession,  yield  a  result  in  proportion  to  its  nitrogen,  compara- 
tively so  little  inferior  to  ammonia-salts  used  every  year  in  con- 
junction with  superphosphate,  or  with  superphosphate  and  salts 
of  potass,  soda  and  magnesia. 

The  next  experiments  are  those  of  Series  V.,  in  which  rape-cake 
was  used  without,  and  with  mineral  manures.     During  me  first 
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6  years  2000  lbs.,  and  during  the  last  14  years  1000  lbs.  per  acre 
per  annum  were  applied.  The  rape-cake  is  calculated  to  contain 
4:'75  per  cent,  of  nitrogen.  This  estimate  is  not  founded  on  direct 
analysis  of  the  lots  actually  employed,  but  is  deduced  from  our 
own  and  published  results  on  various  samples  in  the  market. 
Adopting  it,  the  2000  lbs.  would  contain  95  lbs.  nitrogen  =  115*4 
lbs.  ammonia,  and  the  1000  lbs.,  47*5  lbs.  nitrogen  =  57*7  lbs. 
ammonia. 

As  the  manure  leaves  a  considerable  residue  for  future  crops, 
and  would  especially  do  so  during  the  first  6  years,  the  calcu- 
lation of  the  whole  of  the  nitrogen  supplied,  against  the  increase 
obtained  during  that  period,  does  not  show  the  total  or  final 
effect  of  the  nitrogen  so  supplied ;  whilst,  during  the  succeeding 
14  years,  the  figures  will  represent  the  result  too  favourably, 
in  so  far  as  a  portion  of  the  increase  will  doubtless  be  due  to 
accumulation  from  the  previous  applications;  and  this  would 
probably  be  more  considerable,  and  more  effective,  than  in  the 
case  of  the  double  supply  of  ammonia-salts  (Series  II.).  Accord- 
ingly, the  figures  show  much  more  nitrogen  applied  for  the 
production  of  a  bushel  of  increase  during  the  first  6,  than  during 
the  last  14  years. 

As  already  explained,  the  increase  is,  as  in  the  experiments 
with  ammonia-salts,  calculated  over  the  produce  on  the  corre- 
sponding plots  without  nitrogenous  manure.  This  plan  is,  upon 
the  whole^  less  open  to  objection  than  taking  the  increase  in  each 
case  over  the  unmanured  produce ;  but  a  consideration  of  the 
results  will  show  that  it  is  by  no  means  without  objection. 

The  general  result  is,  that  the  experiments  with  rape-cake 
show  less  difference  and  less  beneficial  effect  due  to  the  mineral 
manures  also  used,  than  those  with  ammonia-salts.  Thus,  com- 
paring the  results  with  rape-cake  over  the  last  14,  or  the  20  years, 
with  those  of  Series  11.,  with  ammonia-salts  over  the  same  periods 
(both  manures  being  applied  in  double  quantity  during  the  first 
6  years),  considerably  less  nitrogen,  reckoned  as  ammonia,  is 
calculated  to  have  been  required  to  yield  a '  given  increase  with 
ammonia-salts  than  with  rape-cake  when  superphosphate  was  also 
used,  but  considerably  less' with  rape-cake  than  with  ammonia- 
salts,  when  each  was  used  without  superphosphate. 

The  fact  is  that  rape-cake  itself  contains  phosphates  and  other 
mineral  constituents,  which  serve  to  render  the  nitrogen  associated 
with  them  the  more  effective.  It  is  obvious,  therefore,  that 
calculating  the  increase  by  the  rape-cake  alone  over  the  produce 
without  manure,  and  that  by  rape-cake  and  mineral  manure  over 
the  produce  by  the  corresponding  mineral  manure  alone,  g^vcs  a 
relatively  too  favourable  result  for  the  rape-cake  where  it  is  used 
alone,  and  too  unfavourable   where  it  is  used  with  the  mineral 
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manures.  For,  when  used  alone,  the  increase  so  reckoned  as  due 
to  the  nitrogen  only,  includes  that  due  to  the  associated  mineral 
constituents  of  the  rape-cake  ;  but  when  used  with  mineral 
manures,  the  increase  due  to  the  mineral  constituents  directly 
applied  is  deducted.  On  this  point  it  may  be  mentioned  that, 
if  the  increase  were,  in  all  four  experiments  with  rape-cake, 
calculated  over  the  unmanured  produce,  the  result  would  appear, 
both  actually  and  relatively,  more  favourable  where  mineral 
manures  were  also  used,  than  the  figures  in  the  Table  show. 

The  comparison  between  the  ammonia-salts  and  the  rape-cake 
is,  of  course,  so  far  as  the  nitrogen  is  concerned,  the  fairest  where 
the  mineral  conditions  were  the  most  equally  favourable  with 
both  manures  ;  that  is  where  superphosphate  was  used.  The  less 
favourable  result  with  the  rape-cake  under  these  conditions  is, 
doubtless,  due  to  its  nitrogen  becoming  less  rapidly  available 
than  that  of  the  ammonia-salts.  Still,  upon  the  whole,  it  would 
appear  that  not  very  much  more  nitrogen  is  required  in  rape- 
cake  than  in  ammonia-salts  to  yield  a  given  amount  of  immediate 
increase ;  and  an  advantage  of  the  rape-cake  is,  not  only  that  it 
itself  supplies  mineral  constituents,  so  that  with  it  less  super- 
phosphate, if  any,  will  be  required,  but  that  its  nitrogen  will 
probably  be  less  liable  to  loss  by  drainage  than  that  of  ammonia- 
salts  or  nitrate  of  soda.  On  the  other  hand,  a  given  amount  of 
nitrogen  costs  more  in  rape-cake  than  in  either  sulphate  of  am- 
monia or  nitrate  of  soda. 

The  last  illustrations  relate  to  the  results  obtained  by  farmyard 
manure.  As  in  the  case  of  the  rape-cake,  the  quantity  of  nitrogen 
applied  can  only  be  approximately  estimated.  In  the  calculations 
it  has  been  assumed  that  the  dung  contained  0*64  per  cent  of 
nitrogen  =  0*77  per  cent  of  ammonia.  This  result  is  arrived  at 
by  calculations  founded  on  the  average  composition  of  the  matters 
supposed  to  enter  into  the  dung.  It  agrees  almost  precisely  with 
determinations  recently  made  in  dung  from  the  farmyard  at 
Rothamsted ;  but  it  is  rather  less  than  has  been  found  here  in 
good  box  dung.  It  is  almost  exactly  the  mean  of  the  results  of 
Boussingault  and  Voelcker  for  fresh  dung.  But  it  is  considerably 
higher  than  results  recently  published  by  Professor  Anderson. 

As  has  been  stated,  the  produce  on  the  farmyard-manure  plot 
has  increased  considerably  in  recent  years ;  and  accordingly 
the  Table  shows  much  less  nitrogen  =  ammonia  required  to 
yield  a  bushel  of  increase  in  the  later  than  in  the  earlier  years. 
There  has  indeed  been  a  great  accumulation,  the  effects  of  which 
have  been  only  very  gradually  developed.  Taking  the  average 
of  the  20  years,  however,  it  has  required  8  lbs.  of  ammonia,  or 
its  equivalent  of  nitrogen,  in  dung,  to  yield  one  bushel  increase 
of  barley,  and  its  straw ;  in  other  words,  nearly  four  times  as 
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much  as  when  a  mixture  of  ammonia-salts  and  superphosphate 
was  employed.  This  is  a  striking  illustration  of  the  slowness  of 
the  return  from  nitrogen  supplied  in  farmyard  manure  compared 
with  that  in  ammonia-salts  or  nitrate  of  soda.  It  is  obviously  an 
important  question  whether  less  or  more  of  the  at  first  unrecovered 
amount  is  lost  by  drainage^  or  otherwise,  in  the  one  case  than 
the  other  ?  or  whether  the  residue  from  the  one  description  of 
manure  is  more  or  less  effective  than  that  from  the  other  ?  These 
points  have  already  been  referred  to  in  some  of  their  aspects,  and 
will  be  further  considered  in  the  next  Section  (IV.)  ;  but  data 
are  still  wanting  for  their  full  and  satisfactory  settlement 

From  a  review  of  the  whole  of  the  data  brought  forward 
relating  to  the  point,  the  practical  conclusion  may  be  drawn, 
that  when  an  increase  of  barley  is  obtained  by  means  of  artificial 
manures,  such  as  sulphate  of  ammonia,  or  nitrate  of  soda,  or 
Peruvian  guano,  an  increase  of  1  bushel  of  grain  (52  lbs.),  and 
its  proportion  of  straw  (say  63  lbs.),  may,  taking  the  average  of 
seasons,  be  calculated  upon  for  every  2  to  2^  lbs.  of  ammonia, 
or  its  equivalent  of  nitrogen  (1*65  to  1'86  lb.),  supplied  in  the 
manure — provided  the  amount  applied  be  not  excessive,  and 
provided  there  be  no  deficiency  of  mineral  constituents  within 
the  soil. 

These  conditions  will  be  fulfilled  when  barley,  grown  after 
dunged  roots  carted  off,  or  after  another  com  crop,  is  manured 
by  from  1 J  to  2  cwts.  of  sulphate  of  ammonia,  or  If  to^2i  cwts. 
of  nitrate  of  soda,  with  2  to  3  cwts.  of  superphosphate,  per  acre  ; 
or,  from  3  to  4  cwts.  of  Peruvian  guano,  containing  12  per  cent,  of 
ammonia,  without  superphosphate. 

When,  however,  rape-cake  is  used,  rather  more  nitrogen  in 
that  form  will  be  required  to  yield  a  given  increase  of  the  crop 
for  which  it  is  applied ;  but  when  the  increase  is  obtained  by 
sheep-folding,  or  farmyard  manure,  very  much  less  will  be 
obtained  in  the  first  crop,  in  proportion  to  the  nitrogen  con- 
tained in  the  manure. 

In  our  Report  on  the  growth  of  wheat  for  twenty  years  in 
succession  on  the  same  land,  it  was  shown  for  that  crop,  as  now 
it  is  for  barley,  that  the  quantity  of  increase  obtained  for  a  given 
amount  of  ammonia,  or  its  equivalent  of  nitrogen,  in  manure, 
varied  exceedingly  according  to  the  amount  applied,  to  the 
provision  of  mineral  constituents  within  the  soil,  and  to  the 
seasons.  It  was,  however,  stated,  as  a  general  practical  conclusion, 
that,  under  the  conditions  the  most  camparable  with  those  of 
ordinary  practice,  approximately  5  lbs.  of  ammonia,  or  its 
equivalent  of  nitrogen,  were  on  the  average  required  to  yield 
1  bushel  increase  of  wheat,  and  its  proportion  of  straw.     Now, 
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1  bushel|Of  wheat  may  be  reckoned  to  weigh  61  Ibs.^  and  its 
average  proportion  of  straw  105  lbs.  Thus,  whilst  from  2  to  2^ 
lbs.  of  ammonia  in  manure  will  yield  52  lbs.  barley-grain,  and 
63  lbs.  straw  =115  lbs.  total  produce,  it  required  5  lbs.  to  yield 
61  lbs.  of  wheat-grain,  and  105  lbs.  straw  =166  lbs.  total 
produce. 

It  is  clear  that  it  required  much  more  nitrogen  in  manure  to 
yield  a  given  amount  of  increase  of  produce  when  applied  in  the 
autumn  for  wheat,  than  when  in  the  spring  for  barley. 

The  questions  remain — what  proportion  of  the  supplied 
nitrogen  is  recovered  in  the  immediate  increase  of  crop  ? — what 
becomes  of  the  unrecovered  amount,  if  any  ? — does  it,  wholly  or 
in  part,  remain  in  the  soil? — if  so,  what  will  be  its  effect  on 
succeeding  crops  ? — or,  lastly,  is  there  any  material  loss,  by 
drainage,  or  otherwise  ?     These  points  will  next  be  considered. 

Section  IV. — On  the  Effects  of  the  unexhausted  Residue 

FROM   previous   MANURING   UPON  SUCCEEDING  CrOPS,    LOSS 
OF  CONSTITUENTS  BY  DRAINAGE,  AND  SOME  ALLIED  PoiNTS. 

In  the  foregoing  pages  incidental  reference  has  frequently  been 
made  to  the  effects  of  the  residue  from  previous  manuring  upon 
succeeding  crops ;  but  the  subject  is,  in  various  aspects,  of  such 
great  importance,  that  it  has  been  reserved  for  separate  consi- 
deration in  this  place. 

For  example,  it  is  of  very  great  practical  interest  to  have  some 
exact  data,  showing — what  proportion  of  the  nitrogen,  supplied  in 
manure,  will  probably  be  recovered  in  the  increase  of  the  crop 
for  which  it  is  applied  ;  whether,  or  in  what  degree,  the  at  first 
unrecovered  amount  will,  on  the  one  hand  be  retained  by  the 
soil,  or  on  the  other,  be  drained  away  and  lost?  whether,  if 
retained,  it  will  remain,  wholly,  or  in  part,  in  such  a  state  of 
combination,  and  distribution,  within  the  soil,  as  to  be  available 
for  succeeding  crops  ?  and  so  on. 

Very  similar  questions  obviously  arise  in  regard  to  the  mineral 
constituents  of  manures  and  crops ;  and  so  far  at  least  as  some 
of  those  constituents  are  concerned,  it  is  very  important  to  be 
able  to  refer  to  direct  experimental  evidence,  bearing  on  the 
subject 

But,  independently  of  facts  and  conclusions  of  great  general 
interest  and  importance,  when  the  same  manure  is  applied,  and 
the  same  crop  grown,  year  after  year  on  the  same  land,  it  is 
essential  to  a  proper  interpretation  of  the  average  results  obtained 
over  a  series  of  years,  not  only  to  consider  the  characters  of  the 
seasons,  but  also  whether  any  particular  description  of  manure,  so 
applied,  induces  exhaustion  of  certain  constituents,  resulting  in 
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diminished,  or  accumulation  tending  to  increased,  productiveness 
from  year  to  year. 

In  our  Report  on  the  growth  of  wheat  for  20  years  in  succes- 
sion on  the  same  land,  the  question  of  the  effects  of  the 
unexhausted  residue  from  previous  manuring  upon  succeeding 
crops,  was  considered  so  far  as  evidence  was  then  at  command, 
and  it  is  proposed  to  give  some  further  illustrations  relating  to 
that  crop.  The  experiments  on  barley  afford  but  few  illustrations 
of  the  point ;  but  it  will  be  instructive  to  call  attention  to  such 
as  are  available,  to  consider  how  far  their  indications  agree  with, 
and  how  far  they  differ  from,  those  relating  to  wheat,  and  to 
endeavour  not  only  to  explain  the  general  facts  observed,  but  to 
ascertain  the  reason  of  any  differences  of  result  with  the  two 
crops. 

The  effects  of  the  unexhausted  residue  of  nitrogen,  supplied 
as  ammonia-salts  or  nitrate  of  soda,  will  first  be  considered. 

Table  XL.  relates  to  experiments  on  barley  with  ammonia- 

Table  XL, — Effects  of  the  Unexhausted  Residue  of  Nitrogen  applied  to  Barley  as 

Ammonia-salts. 
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4  A. 

200  lbs. 
Ammonia- 
salts 

Ammonia- 
salts, 
6  Years, 
1852-67 ; 

under  —  ) 
4A. 

200  lbs. 
Ammonia- 
salts 

Ammonia- 
Bait*, 
6  Years. 
1852-'67; 

under  - 
,4  A. 

Year. 

2U0  lbs., 
10  Years, 
1858-'67. 

1 

Year. 

200  lbs., 
10  Years, 

1858-'67. 

every 
Year. 

200  lbs.. 
10  Years, 
i85d-'67. 

Average, 

Busiiels. 

Bubhels. 

Bushels. 

Cwts. 

Cwts. 

Cwt«. 

lbs. 

lbs. 

lbs. 

6  years, 

495 

53J 

4 

29i 

363 

71 

5,863 

6,874 

1,011 

1852-'57 

1858 

551 

60| 

5 

293 
27J 

35} 

63 

6,192 

7,160 

968 

1859 

38} 

40^ 

li^ 

30| 

33 

5,067 

5,517 

450 

1860 

458 

48| 

2^ 

261 

29 

23 

5,355 

5,746 

391 

1861 

58f 

m 

54i 

2 
1 

30J 

33 

3 

6,472 

6,937 

465 

1862 

52i 

31i 

33 

u 

6,273 

6,529 

256 

1863 

61| 

Gol 

4 

32 

34i[ 

2\ 

6,791 

7,323 

532 

1864 

63f 

63J 

-0 

m 

37: 

2; 

7.225 

7,469 

244 

1865 

49 

51i 

2|i 

22^ 

24J 

2 

5,075 

5,469 

394 

1866 

50| 

56$ 

6S 

27J 

28: 

02 

5,704 

6,117 

413 

1867 

47J 

49^ 

'4 

25i 

283 

2 

5.304 

5,753 

449 

Total  .. 

5233 

551J 

27i 

'     2871 

315| 

28 

59.458 
5.946 

64,020  1  4,562 

Average 

52| 

55i 

2i 

28} 

1 

31J 

2} 

6.402 

456 
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salts.  The  two  Plots,  4  A  and  4  A  A,  have  received  the  same 
description  and  amount  of  mineral  manure  every  year  from  the 
commencement.  In  addition,  4  A  has  received  200  lbs.  of 
ammonia-salts  per  acre  every  year,  but  4  A  A  400  lbs.,  or  double 
the  amount  the  first  G  years,  and  only  200  lbs.,  or  the  same  as 
4  A,  the  next  10  years.  Any  increase,  therefore,  on  Plot  4  A  A 
over  4  A,  during  the  10  years  in  which  they  both  received  the 
same  amount  of  ammonia-salts,  may  presumably  be  attributed  to 
the  extra  amount  applied  to  4  AA  during  the  first  6  years. 
For  the  sake  of  more  exact  comparison  than  the  record  of  the 
actual  quantities  of  dressed  com  would  afford,  the  total  corn 
))er  acre  has,  in  each  case,  been  calculated  into  bushels  of 
521bs. 

It  appears  that,  during  the  10  years,  there  was  an  excess  of 
produce  on  4  AA  compared  with  4  A,  due  to  the  unexhausted 
residue  from  the  previous  nitrogenous  manuring,  of  nearly 
28  bushels  of  corn,  and  just  28  cwts.  of  straw ;  or  an  annual 
average  of  2J  bushels  of  com,  and  2f  cwts.  of  straw.  It  is  also 
to  be  observed  that  the  excess  in  the  tenth  year  was  almost  exactly 
the  same  as  the  average  of  the  10  years,  showing  that  the  residue 
was  not  even  then  exhausted.  There  was,  then,  in  this  case,  a 
marked  effect  upon  the  succeeding  barley  crops,  from  the  extra 
ammonia-salts  applied  in  the  first  6  years. 

Table  XLI.  shows,  in  like  manner,  the  effects  on  succeeding 
barley-crops  of  a  previous  extra  supply  of  nitrogen  in  the  form  of 
nitrate  of  soda.  The  two  Plots,  1  N  and  2  N,  each  received  in 
the  first  year,  1852,  3^  cwts.  superphosphate  of  lime,  and 
300  lbs.  sulphate  of  potass  per  acre.  Each  year  since,  1  N  has 
received  275  lbs.  nitrate  of  soda,  and  2  N  550  lbs.  during  the 
first  5  years,  but  subsequently  only  275  lbs.,  or  the  same 
amount  as  1  N. 

The  Table  shows  that,  during  the  14  years  after  the  cessa- 
tion of  the  extra  application  of  nitrate  on  Plot  2  N,  it  continued  to 
^ive  more  produce  than  1  N,  amounting  in  the  14  years  to 
about  51^  bushels  of  com,  and  rather  over  30  cwts.  of  straw,  or 
to  an  average  per  acre  per  annum  of  3^  bushels  of  corn,  and 
2^  cwts,  of  straw.  Here,  again,  as  in  the  experiments  with  the 
ammonia-salts,  the  increase  in  the  last  year  of  the  series  is  almost 
precisely  the  same  as  the  average  increase  over  the  whole  period. 
The  differences  from  year  to  year  are  obviously  due  to  pecu- 
liarities of  season.  The  result  is  clear,  however,  that  with  the 
nitrate,  as  with  the  ammonia-salts,  there  was  a  somewhat  lasting 
effect  from  the  extra  amount  applied  during  the  earlier  years. 

It  will  be  of  much  interest  to  compare  the  above  results  with 
barley,  with  those  obtained  with  wheat;  and  it  is  especially 
desirable  to  adduce  those  which  bear  upon  the  point  relating  to 
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Table  XLI.— Effects  of  the  Unexhausted  Residue  of  Nitrogen  applied  to  Barley  as 

Nitrate  of  Soda. 


PRODUCl  PER  ACRE, 

Tdt AL  OOIW  IH  BtlfltJELS  o»  63  It*. 

St^w  [«uid  Chaff), 

Total  PaouutJi  {Oom  wrid  Stm^ 

PM 1  ir. 

Pi0iaN. 

S5D  Ibd. 

Plot  I  K* 

Plot  a  N. 
AsatbA. 

Plot  1  N. 

Plots  K. 

Ti^^m 

Nilimte 

Soda, 

IS  Yeva, 

Sodi, 
SYcar** 
Las3-'B7 : 
itfi  Ibk, 
14  Ye*ra, 

over  (or 

under*) 

IN, 

SodA, 
1»  Y»rv, 
IBta-'tl, 

Soda, 
£  Yeant, 
JS63-"fi7 ; 

14Y«n, 

air, 

over  for 
IN. 

9)1  Ib«. 
Nitrate 

ii&a-'Ti. 

Hltfvte 

Soda, 

SY«iTV 

Li  Year*, 

1SS8--'T1. 

a  51. 

OV|T{gT 

under- 

A-Teragnj, 

Busbeld. 

Btts^ilfl. 

BnsbetL 

Cirtfl, 

Cwti, 

Cwte. 

lis. 

11m. 

Ibi. 

Syeare, 

45J 

51i 

Si 

251 

31i 

6 

5,220 

6,198 

072 

J853~'57 

1858 

•  41 1 
26 

475 
291 

61 

201 

23: 

21 

3i 

4,399 

5,125 

T2i\ 

isad 

2| 

18:  i 

2i 

3,500 

3,905 

405 

1800 

29 

m 

3i 

16  ■ 

18 

^i 

3,416 

3,793 

377 

1861 

42 

45i 

2] 

27' 

29, 
24 

2j    ! 

5>2@0 

5,665 

m^ 

1862 

39 

42 

21 

24t 

i 

4.793 

4,950 

16fi 

186S 

55 

58       I 

4 

SO 

20 

-i    1 

6,265 

6,366 

101 

1864 

45i 

52i 

^ 

m 

27^ 

3^ 

5,065 

5,820 

755 

18G5 

401 

42| 

2j 

18r 

21 

3 

4,174 

4,629 

455 

1866 

m 

6i 

21 

2S 
2li 

2i 

4,275 

4,941 

*^> 

1867 

S5 

m 

n 

21 

la 

f 

4.234 

4,438 

204 

1868 

27 

27* 

«f 

17 

-It    1 

3,630 

3,366 

-164 

1869 

39 

42| 

3 

24 

27 

^ 

4,769 

5,B13 

554 

J  870 

43i 

6 

13i 

19  r 

3,456 

4,413 

9r»7 

lira 

^7^ 

501 

3} 

!^i 

31i 

2i- 

5,726 

6,176 

44!» 

Total-*  i 

545i 

596} 

m 

307^ 

S38 

30J 

62,852 

68,908 

6,050 

A.vpnige 

39 

42i 

3i 

22 

241 

2S 

4,489 

— 

4,922 

4:i3 

the   latter  crop,   since  we  are   now  enabled  to  give  them  for 
8  years  longer  than  at  the  time  of  the  last  Report 

Plots  5  and  16,  referred  to  in  Table  XLII.,  were  both  variously 
manured  during  the  first  8  years,  1844-1851.  From  1862  to 
the  present  time,  Plot  5  has  every  year  received  a  mixed 
mineral  manure  containing  superphosphate  of  lime,  and  sulphates 
of  potass,  soda,  and  magnesia ;  whilst  Plot  16  received  annually, 
for  the  first  13  years  of  the  period,  namely  1852-1864  inclusive, 
the  same  mixed  mineral  manure  as  Plot  5,  but  in  addition  the 
very  excessive  amount  of  800  lbs.  of  ammonia-salts  per  acre  per 
annum.  For  the  crop  of  1865,  and  since,  however.  Plot  16  has 
been  left  unmanured.  The  800  lbs.  of  ammonia-salts  would 
supply  annually  to  the  soil  about  200  lbs.  of  ammonia  =164  lbs. 
of  nitrogen ;  whilst,  as  will  be  seen  further  on,  scarcely  three- 
tenths  as  much  was  recovered  in  the  average  annual  increase  of 
wheat  (corn  and  straw)  during  the  13  years  of  the  application ; 
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so  that  at  the  end  of  that  period  there  remained  seven-tenths, 
or  more,  of  the  large  amount  applied  still  to  be  accounted  for. 


Table  XLII 

. — Efifects  of  the  Unexhausted  Residue  of  Nitrog( 

sn  applied  to  Wheat  as 

Ammonia-salts. 

PRODtJCE  PER  ACHE, 

TmAh  CoKS  m  Busiteu 

or  61  Ibi. 

armAw  (and  Caiafl), 

TOTAI*  PBODfJCl  COom  flfUl  1 

PtotB. 

Plots. 

Plot  18. 

PUitS, 

Pioiie. 

Mixed 

I'rJt^,    ' 

Mineral 

Mineral 

Mlm-ril 

Mixed 

llADnr*, 

Plot  1ft, 

ever  (^r 

Plot  $. 

MbE^ 

ManuTe, 

Plot  I6i 

Mixed 

Mai^ti]^ 

P] 

Mlnenl 

ADd  800  Iba. 

Mineral 

and  300  lbs. 

over  {or 
Plot  S. 

Mineral 

and  300  Jbi. 

o^ 

MMitm 

Ammonia' 

filanare 

AEumfliiJikr 

MjinQfe 

Aoiroooia- 

tin 

Alo/ae, 

Baltti, 

nUsdQ, 

■alU, 

■Ujqi?, 

a&lts, 

1 

20  Yean, 

13  Ymrs. 

20  YrtPi, 

la  Year?, 

1  30  Yearm 

33YWB, 

liBa-'fl. 

UtmiaQured 

lUll-'Tl. 

Uoman  tired 
Elno!, 

1  issa-'ii. 

UnmimiiTed 
■Hkh. 

AvemgC. 

B|19b«k. 

DnifaeU 

BuaheU. 

Cwta. 

Cwte. 

Cwli 

1M 

tt.. 

13  vi^ura, 

I;    18i 

40J 

22 

m 

463 

301 

a,  009 

7p7l3 

i 

IB52-'6I 

' 

J8u5 

15 

B4 

19f 

m 

25| 

I5i 

2,091 

5,007 

t 

IH^;6 

13j 

18i 
14| 

ij 

13 

17 

4 

2,303 

3,081 

18G7 

1     n 

5i 

n 

14 

18; 

5 

6i 

1,613 

2,512 

1S68 

m 

23 

5] 

12 

\    2,481 

3,503 

1S09 

m 

16 

1 

li| 

14 

0| 

1    2.543 

2,647 

1S70 

!3 

19 

?i 

124 

12 

^Oi 

2,5{^ 

2,557 

1S71 

13 

12S 

13i 

oj 

2,207 

2,380 

TcitaK. 

104i 

Hli 

37J 

,       8il 

lief 

m 

13,802 

21,687 

Avemge 

Hi 

20i 

61 

12 

16i 

n 

2,257 

3,098 

Stated  broadly  and  in  round  numbers,  the  result  is  as  follows:—^ 
By  the  actual  utilization,  or  appropriation,  of  say  three-tenths 
of  the  nitrogen  annually  supplied,  there  was  obtained,  over  the 
13  years  of  the  application,  an  average  produce  of  nearly 
41  bushels  of  wheat  grain,  and  more  than  46^  cwts.  of  straw, 
or  an  average  annual  increase  over  the  produce  by  the  mixed 
mineral  manure  alone,  during  the  same  period,  of  22  bushels  of 
grain  and  30  cwts.  of  straw.  During  the  7  succeeding  years, 
the  seven-tenths  of  the  supplied  nitrogen,  which  was  not  thus 
recovered  in  the  increase  of  crop  in  the  years  of  its  application, 
yielded  an  average  annual  produce  of  only  20J  bushels  of  grain 
and  16^}  cwts.  of  straw,  or  an  average  annual  increase  over  the 
produce  by  the  mineral  manure  alone  (Plot  5)  of  only  5^  bushels 
of  grain  and  4^^  cwts.  of  straw ;  whilst  during  the  last  3  years 
there  was  scarcely  any  increase  at  all.  In  fact,  of  the  13  years 
application,  and  the  13  years  unrecovered  nitrogen,  amounting  to 
about  seven-tenths  of  the  whole  supplied,  less  than  the  quantity 
left  unrecovered  in  one  year,  was  effective  during  the  7  succeeding 
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years ;  and,  practically  speaking,  nearly  the  whole  of  the  result 
was  obtained  during  the  first  4  years  of  the  7.  It  is  true  that 
the  mixed  mineral  manure  was  not  applied  on  Plot  16  as  on 
Plot  5  during  the  last  7  years;  but  with  the  liberal  appli- 
cation during  the  13  years  and  previously,  there  could  be 
no  want  of  available  mineral  constituents  within  the  soil ;  and 
even  if  the  produce  during  the  7  years  were  compared  with 
that  without  any  manure,  instead  of  with  that  with  mineral 
manure,  the  annual  increase  from  the  residue  would  appear  but 
little  more,  and  the  general  result  would  remain  substantially  the 
same. 

Again,  Plots  5,  and  17  and  18,  particulars  of  which  are  given  in 
Table  XLIII.,  received  during  the  first  8  years  (1844-'51) 
various,  but,  upon  the  whole,  very  similar  mixtures  of  mineral 
manures,  ammonia-salts,  and  rape-cake ;  and,  as  the  Table 
shows,  they  yielded  very  similar  average  annual  amounts  of 
produce  during  that  period.  In  1852,  therefore,  the  plots  were^ 
practically,  in  very  similar  condition.  For  the  produce  of  that 
year,  and  each  year  since,  up  to  the  present  time.  Plot  5  has 
received  a  mixture  of  superphosphate  of  lime,  and  sulphates  of 
potass,  soda,  and  magnesia.  Over  the  same  period,  Plots  17 
and  18  have  received  the  same  mineral  manure,  or  ammonia- 
salts,  alternately.  For  example,  for  the  crop  of  1852,  Plot  17 
received  400  lbs.  ammonia-salts,  and  Plot  18  the  mineral 
manure  ;  for  that  of  1853,  Plot  17  received  the  mineral  manure, 
and  Plot  18  the  ammonia-salts ;  and  so  on,  alternately,  for  the 
20  years.  Thus,  in  each  year,  the  one  or  the  other  plot 
was  manured  with  mineral  manure,  succeeding  a  dressing  of 
ammonia-salts.  These  were  conditions  obviously  very  favour- 
able for  turning  to  account  any  residue  of  the  nitrogenous 
manure  of  the  previous  year  which  might  still  remain  in  the 
soil  in  a  state  of  combination,  and  distribution,  such  as  to  be 
available  for  the  plant.  The  Table  shows  the  produce  obtained 
each  year  on  Plot  5  by  mineral  manure  year  after  year,  and 
also  that  obtained  each  year  by  mineral  manures  after  ammonia- 
salts,  on  Plot  17,  or  18,  as  the  case  may  be. 

It  is  seen  that  the  mineral  manure  on  Plot  17,  or  18,  each 
year  succeeding  a  liberal  dressing  of  ammonia-salts  for  the  crop 
of  the  previous  year,  gave,  in  20  years,  only  16|-  bushels  of 
corn  and  22-^  cwts,  of  straw,  or  annually  only  J  bushel  of  com 
and  1-1  cwt.  of  straw,  more  than  Plot  5,  which  received  the 
same  mineral  manure  every  year  without  the  interposition  of  any 
ammonia-salts. 

The  result  is,  then,  that  when  400  lbs.  of  ammonia-salts  per 
acre  were  used  for  wheat,  the  unexhausted  residue  of  nitrogen,  if 
any,  gave  very  little  increase  of  produce  in  succeeding  yearft ; 
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Table  XLIII.— Effects  of  tho  Unexhausted  Residue  of  Nitrogen  applied  to  Whea 

Ammonia-salts. 


PRODUCE  PER  ACKE. 

Total  Odks  tsf  B'osiist;}  or  ei  tbt. 
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n 

1     -Oi 

2,640 

2,534 

iddi   , 
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21 
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3S5D 

2t)i 

in 

-1 

0} 

m 

21 

3,633 

3,636 

1860 

15 
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n 
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17 
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Hi 
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IS 
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n 
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1% 
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whereas,  when  the  same  amount  of  ammonia-salts  was  used  for 
6  years  in  succession  for  barley,  there  was  an  excess  of  produce, 
doubtless  due  to  the  unexhausted  residue  of  nitrogen,  which 
averaged  2|  bushels  of  com,  and  2|  cwts.  of  straw,  per  acre  per 
annum,  for  10  years  in  succession,  with  evidence  that  the  effect 
was  not  even  then  at  an  end. 

Thus,  it  was  shown  in  Sections  II.  and  IIL  that  a  given 
^moupt  of  nitrogen  in  manure  yielded  more  increase  of  barley 
than  of  wheat  in  the  years  of  its  application  ;  and  it  is  now  seen 
that  it  also  leaves  a  more  effective  residue  when  applied   for 
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barley  than  for  wheat.  The  questions  arise — What  proportion  of 
the  supplied  nitrogen  is,  in  either  case,  recovered  in  the  increase 
of  crop?  What  becomes  of  the  unrecovered  amount,  if  any? 
How  is  it  that  more  increase  is  obtained,  and  that  there  is 
apparently  less  loss,  in  the  case  of  the  barley  than  of  the 
wheat  ? 

In  our  first  paper  in  this  Journal,  now  more  than  twenty-five 
years  ago,  we  pointed  out  that  about  5  lbs.  of  ammonia  in  manure 
had  been  found  necessary  for  the  production  of  1  bushel  of  in- 
crease of  wheat  and  its  straw.  Frequently  since,  the  question  of 
the  proportion  of  the  nitrogen  of  manure  recovered  in  the  increase 
of  produce  obtained  has  been  illustrated  by  results  of  the  direct 
analysis  of  the  produce.  This  was  done,  so  far  as  barley  is  con- 
cerned, in  the  Report  on  the  first  6  years  of  the  experiments 
(Vol.  xviii.,  1858).  In  a  paper  "  On  the  Annual  Yield  of 
Nitrogen  per  Acre  in  Different  Crops,"  read  at  the  meeting 
of  the  British  Association  for  the  Advancement  of  Science  held 
at  Leeds  in  1858,  it  was  concluded  that,  with  wheat  and  barley 
indifferently,  rather  more  than  four-tenths  of  the  supplied  nitro- 
gen was  recovered  in  the  increase.  Again,  in  a  paper  "  On  the 
Sources  of  the  Nitrogen  of  Vegetation,  &c.,"*  much  the  same 
estimate  was  arrived  at  for  wheat,  for  barley,  and  for  meadow- 
hay;  and  estimates  were  also  made  in  regard  to  some  other 
crops. 

The  subject  is,  however,  one  of  such  great  importance,  and 
the  number  of  years  over  which  the  estimate  can  be  made  is  now 
so  much  greater  than  formerly,  that  numerous  new  analyses  have 
been  made  for  the  purposes  of  this  paper.  The  nitrogen  has  thus 
been  determined  in  the  produce  for  20  years  (1852-1871),  of 
six  of  the  wheat,  and  five  of  the  barley  plots ;  also,  but  for  3 
years  only,  in  that  of  three  of  the  experimental  oat  plots.  For  the  oats 
the  nitrogen  has  been  determined  in  the  g^ain  and  in  the  straw 
of  each  year  separately ;  but,  for  the  wheat,  and  for  the  barley, 
respectively,  a  mixture  has  been  made  of  the  produce  (corn  and 
the  straw  separately)  of  each  plot,  for  the  20  years,  the  quan- 
tity taken  being  in  exact  proportion  to  the  amount  of  produce 
per  acre  each  year.  The  whole  was  then  ground  up  together ; 
so  that  the  mixed  samples  respectively  represent  the  produce  of 
the  grain  and  of  the  straw  of  each  plo^  for  the  20  years. 

Table^XLlV.  (p.  329)  shows  the  amount  of  nitrogen  recovered 
in  the  increase  of  produce  (corn  and  straw),  and  the  amount 
not  recovered,  for  100  supplied  in  manure. 

For  wheats  the  plots  selected  are — that  with  14  tons  farmyard 

♦  'Philosophical  Transactions,*  Part  II.,  1861;  also  'Jour.  Chem.  See,' new 
series,  vol.  i.,  1853. 
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manure  per  acre  per  annum  for  20  years ;  those  with  mixed 
mineral  manure  and  200  lbs.,  400  lbs.,  600  lbs.,  and  800  lbs.,  of 
ammonia-salts,  per  acre  per  annum  ;  and  that  with  the  same 
mineral  manure  and  550  lbs.  nitrate  of  soda  per  acre  per  annum. 

For  barley y  the  plots  are — that  with  14  tons  farmyard  manure 
per  acre  per  annum  for  20  years;  that  with  the  same  mixed 
mineral  manure  as  for  the  wheat,  and  200  lbs.  ammonia-salts 
per  acre  per  annum  for  20  years ;  that  with  the  same  mineral 
manure  for  20  years,  400  lbs.  ammonia-salts  for  the  first 
6  years,  200  lbs.  for  the  next  10  years,  and  275  lbs.  nitrate 
of  soda  for  the  last  4  years  of  the  20 ;  and  that  with  the  same 
mineral  manure  and  2000  lbs.  rape-cake  for  the  first  6  years, 
and  1000  lbs.  for  the  next  14  years. 

For  oats — the  plot  with  the  same  mixed  mineral  manure  as  for 
wheat  and  for  barley,  and  400  lbs.  ammonia-salts  ;  also  that  with 
the  same  mineral  manure  and  550  lbs.  nitrate  of  soda  per  acre 
per  annum,  but  for  three  years  only. 

The  increase  in  the  amount  of  nitrogen  in  the  produce  by  the 
use  of  it  in  manure  is,  in  the  cases  of  the  artificial  mixtures  of 
nitrogenous  and  mineral  manure,  calculated  over  the  amount 
determined  in  the  produce  by  the  corresponding  mineral  manure 
without  ammonia.  The  increase  in  the  produce  of  nitrogen 
by  farmyard  manure  is  also  calculated  over  that  by  the  purely 
mineral  manure. 

According  to  the  figures,  there  was,   with  the  same  mixed 
mineral  manure  and  200   lbs.   of  ammonia-salts    per   acre    per. 
annum  for  20  years  in   succession,   rather   less  than  one- third 
of  the  supplied  nitrogen  recovered  in  the  increase  of  the  wheat, 
but  nearly  one-half  in  that  of  the  barley. 

With  the  same  mineral  manure,  and  400  lbs.  ammonia-salts 
applied  for  20  years  for  wheat,  and  400  lbs,  for  6  years,  200 
lbs.  for  10  years,  and  275  lbs.  nitrate  for  4  years — in  all  20 
years — for  barley,  there  was  recovered  in  the  increase  of  the 
wheat,  again  scarcely  one-third,  but  in  that  of  the  barley  again 
nearly  one-half.  With  the  same  mineral  manure  and  400  ^Ibs. 
ammonia-salts  applied  to  oats,  but  for  3  years  only,  there  was 
even  rather  more  than  one-half  of  the  supplied  nitrogen  reckoned 
to  be  recovered  in  the  increase  of  crop. 

When  the  more  excessive  amounts  of  ammonia-salts  were 
applied  for  wheat,  notably  less  than  one-third  of  the  supplied 
nitrogen  was  recovered,  and  the  less  the  greater  the  excess. 

On  the  other  hand,  when  550  lbs.  of  nitrate  of  soda  (contain- 
ing nitrogen  =  400  lbs.  ammonia-salts)  were  applied,  there  was, 
even  with  wheat,  not  much  less  than  half,  and  with  oats  rather 
more  than  half  of  the  nitrogen  recovered  in  the  increase  of  crop. 

With  rape-cake  applied  for  barley,  a  considerably  less  pro- 
portion of  the  nitrogen  was  recovered  than  with  ammonia-salts. 
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Lastly,  with  farmyard  manure,  whether  applied  to  wheat  or  to 
barley,  very  much  less  of  the  supplied  nitrogen  was  recovered 
than  with  any  of  the  artificial  manures.  Indeed,  assuming  the 
dung  to  have  provided  about  200  lbs.  of  nitrogen  per  acre  per 
annum,  there  was  recovered  in  the  increased  produce  of  the 
wheat  only  about  one-seventh,  and  in  that  of  the  barley  scarcely 
one-ninth,  of  the  nitrogen  supplied  by  the  manure. 

The  general  result  of  this  new  and  more  extended  inquiry  is, 
then — that  with  neither  crop  is  the  whole  of  the  supplied  nitrogen 
recovered  in  the  increase  of  produce  obtained  ;  that  when  a  given 
amount  of  ammonia-salts  was  applied  a  much  less  proportion  was 
recovered  in  wheat  than  in  either  barley  or  oats ;  but  that,  even 
with  wheat,  more  was  recovered  when  nitrate  of  soda  was  em- 
ployed than  when  ammonia-salts  were  used. 

How  is  the  a])parent  loss  to  be  explained  ?  and  how  is  it  that  a 
greater  Joss  is  observed  with  wheat  than  with  either  barley  or  oats  ? 

In  the  paper  in  the  'Philosophical  Transactions'  (Part  II. 
1861),*  already  referred  to,  after  showing  the  relation  of  the 
nitrogen  in  increase  to  that  in  manure  in  some  particular  cases, 
we  submitted  the  following  questions : — 

"  Is  the  unrecovered  amount  of  supplied  Nitrogen  or  at  any 
rate  a  considerable  proportion  of  it,  drained  away  and  lost  ? 

'•  Are  the  nitrogenous  compounds  transformed  within  the  soil, 
and  their  Nitrogen,  in  some  form,  evaporated? 

''  Does  the  missing  amount  for  the  most  part  remain  in  some 
fixed  combination  in  the  soil,  only  to  be  yielded  up,  if  ever,  in 
the  course  of  a  long  series  of  years  ? 

"  Is  ammonia  itself,  or  Nitrogen  in  the  free  state,  or  in  some 
other  form  of  combination  than  ammonia,  given  off  from  the 
surface  of  the  growing  plant  ?     Or,  lastly, 

"  When  Nitrogen  is  supplied  within  the  soil  for  the  increased 
growth  of  the  Graminaceous  crop,  is  there  simply  an  unfavour- 
able distribution  of  it,  considered  in  relation  to  die  distribution 
of  the  underground  feeders  of  the  crop  ? — the  Leguminous  crop, 
which  alternates  with  it,  gathering  from  a  more  extended  range 
of  soil,  and  leaving  a  residue  of  assimilable  Nitrogen  within  the 
range  of  collection  of  a  next  succeeding  Cereal  one?" 

Briefly  enumerated,  the  three  main  sources  of  loss  of  nitrogen 
here  suggested  are,  then — drainage;  accumulation  within  the  soil 
in  a  state  of  combination^  or  distribution^  unfavourable  for  being 
taken  up  by  the  immediately  succeeding  crop  ;  or  evolution  in  some 
form  from  the  surface  of  the  growing  plant. 

From  some  of  the  results  reported  in  the  same  paper,  and  also 

♦  "  On  the  Sources  of  the  Nitrogen  of  Vegetation ;  with  special  reference  to  the 
qaestion  whether  plants  assimilate  free  or  uncombiBed  Nitrogen,"  By  Lawes, 
Gilbert,  and  Pugh. 
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from  other  considerations,  we  concluded,  in  opposition  to  the 
view  we  had  previoasly  been  disposed  to  entertain,  that  the  last- 
named  uf  these,  that  is,  evolution  from  the  plants  did  not  take 
place. 

With  regard  to  drainage^  the  preyions  results  of  Professor 
Way,*  and  especially  the  subsequent  ones  of  the  experiments 
conducted  at  Rugby  under  our  superintendence  for  the  Royal 
Sewage  Commission,  t  led  us  to  attribute  great  importance  to 
that  part  of  the  subject  In  the  course  of  that  inquiry  we 
arranged  for  the  collection  of  sixty-two  samples  oi  drainage- 
water,  the  partial  analysis  of  which  was  conducted  by  Professor 
Way ;  and,  comparing  the  results  with  those  on  the  corresponding 
samples  of  sewage,  it  was  obvious  that  but  a  small  proportion  of 
the  nitrogen  of  the  sewage  which  was  not  obtained  in  the  increase 
of  produce  was  recovered  in  the  drainage-water  in  the  form  of 
ammonia.  We  therefore  arranged  for  the  collection  of  some 
special  samples  for  complete  analysis,  and  especially  for  the 
determination  of  the  nitric  acid,  if  any,  in  both  sewage  and 
drainage- water.  The  results  showed  considerably  more  nitrogen 
in  the  drainage  in  the  form  of  nitric  acid  than  in  that  of  am- 
monia. Indeed,  it  was  obvious  that  a  large  proportion  of  that 
important  manurial  constituent  of  the  sewage  was  drained  away 
and  lost  Satisfied  for  the  time  with  this  indication,  it  was  not 
contemplated  to  follow  up  that  part  of  our  general  inquiry  until 
the  question  of  the  accumulation  of  nitrogen  within  the  soil  itself 
had  first  been  investigated. 

After  the  publication,  in  1864,  of  the  results  of  the  growth  of 
wheat  for  twenty  years  in  succession  on  the  same  land,  the  sub- 
ject of  the  composition  of  the  crop,  according  to  season  and 
manure,  was  resumed ;  and  it  was  determined  to  examine  both 
the  soils  and  the  drainage- waters  from  the  different  plots,  to  see 
whether  there  was,  on  the  one  hand  an  accumulation  of  nitrogen 
in  the  soil,  and  on  the  other  a  loss  by  drainage.  The  nitrogen 
was  determined  in  the  first  9  inches,  the  second  9  inches,  and 
the  third  9  inches ;  or,  in  all,  to  a  depth  of  27  inches  of  soiL 
The  results  were  given  at  the  Meeting  of  the  British  Asso- 
ciation for  the  advancement  of  Science  at  Nottingham,  in  1866, 
and  the  following  quotation  from  the  abstract  of  that  paper  will 
indicate  their  general  bearing : — 

''  The  accumulation  of  nitrogen  from  the  residue  of  manuring 

♦  "On  the  Composition  of  the  Waters  of  Land-Drainage  and  of  Riin." 
('  Jourral  Royal  Agricultural  Society  of  England/  vol.  xtIL  Part  I.) 

t  "  On  the  Sewage  of  Towns"  (Third  Report  and  Appendices  1,  2,  and  3, of 
the  Royal  Commission,  1865).  Also — **  On  the  Composition,  Value,  and  Utilisadun 
of  Town  Sewage  "  (*  Journal  of  the  Chemical  Society/  New  Series,  voL  It.  ;  entire 
series,  toI.  xix.,  18()6). 
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was  found  to  be,  in  some  cases,  very  considerable ;  but  even  with 
equal  amounts  supplied,  it  varied,  both  in  total  amount  and  in 
distribution,  according  to  circumstances,  the  depth  to  which  the 
unused  supply  had  penetrated  being  apparently  influenced  by  the 
character  and  amount  of  the  associated  manurial  constituents. 
The  general  result  was,  that,  although  a  considerable  amount  of 
the  nitrogen  supplied  in  manure  which  had  not  been  recovered 
as  increase  of  crop  was  shown  to  remain  in  the  soil,  still  a  larger 
amount  was  as  yet  unaccounted  for.  Initiative  results  indicated 
that  some  existed  as  nitric  acid  in  the  soil,  but  it  was  believed 
that  the  amount  so  existing  would  prove  to  be  but  small.  In 
fact,  it  was  concluded  that  a  considerably  larger  proportion  would 
remain  entirely  unaccounted  for  within  the  soil  to  the  depth  under 
examination  than  was  there  traceable,  and  the  probability  was, 
that  at  any  rate  some  of  this  had  passed  off  into  the  drains,  and 
some  into  the  lower  strata  of  the  soil." 

It  was  at  the  same  time  shown,  by  reference  to  field  results,  how 
very  small  was  the  increase  of  subsequent  wheat  crops  due  to  the 
large  residue  of  nitrogen  accumulated  in  the  soil,  notwithstanding 
its  amount  was  many  times  greater  than  that  which  would  yield 
an  increase  of  20  bushels  or  more^  if  applied  afresh  to  soil  other- 
wise in  the  same  condition. 

Thus,  then,  it  was  established,  that  there  was  a  considerable 
accumulation'  within  the  soil,  of  nitrogen  supplied  in  manure 
and  not  recovered  in  the  increase  of  the  crop,  but  that  there 
remained  a  considerable  quantity  not  so  accounted  for ;  and  it 
was  concluded  that  some  of  this  had  passed  off  into  the  drains, 
and  some  into  the  lower  strata  of  the  subsoil. 

Being  fully  occupied  at  the  time  with  other  subjects,  and 
finding  that  Dr.  Voelcker  was  desirous  to  investigate  the  ques- 
tion of  land  drainage,  we  gladly  provided  him  with  samples  of 
the  drainage-water  from  the  differently-manured  plots  in  the 
experimental  wheat-field,  and  also  with  full  particulars  of  their 
history  for  the  purposes  of  inquiry.  In  the  ^Journal  of  the 
Chemical  Society  of  London'  (vol.  ix.  8.8.  p.  291,  1871),  Dr. 
Voelcker  has  published  the  results  of  the  complete  analysis  of 
seventy  samples  of  drainage-water  of  accurately  known  history  so 
collected.  Those  results  are  a  most  valuable  contribution  to  our 
knowledge  of  the  subject,  not  only  in  its  agricultural  bearings,  but 
also  in  relation  to  the  question  of  the  influence  of  the  sources  of 
potable  and  other  waters  upon  their  composition  and  quality. 
For  the  details  we  must  refer  the  reader  to  Dr.  Voelcker's  own 
paper ;  but  the  following  table  gives  a  summary  of  the  results 
so  far  as  they  relate  to  the  loss  by  drainage  of  the  nitrogen  supplied 
to  the  soil  by  manure. 
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Table  XLV. — Composition  of  Drain  age- water  from  Plots  differently  Manured 
Broadbalk  Field,  Kothamsted ;  Wheat  every  Year,  commencing  1844. . 

Nitrogen  as  Nitrates  and  Nitrites,  per  100,000  jmrts  of  Water. 
Dr.  Voelcker's  Results. 


MANURES  PER  ACRE,  PER  ANNUM. 

Without 

Sulphate  of  lV)tas8,  Soda,  and  Magnesia  and 
Superphosphate  of  Lime. 

Datks  of  Collection,  &c. 

Farmyard 
Manure 

Manure 
every 
Year. 

Without   And  41  lbs. 

Nitrogen  .  Nitrogen 
in  Manure         as 
since        Ammonia- 
1851.           salts. 

And  82  lbs. 
Nitrogen 

as 
Ammonia- 
salts. 

And  123  lbs 
Nitrogen 

as 

Ammonia- 

salta. 

And  82  lb 
Nitrogei 

as 
Nitrate 
Soda. 

Plot  2. 

Plots  3-4. 

Plots.    •     Plot  6. 

Plot  r. 

Plot  8. 

Plot*. 

Dec.   6, 1866,  fuU  flow     .. 

1-956 

0-648 

0-878       1-330  1     2-170 

2-567 

0-70- 

May  21, 1867.  full  flow     .. 

., 

0-052 

0-059  j     0089       0-078 

0-274 

0-78i 

Jan.  1.S,  1868,  full  flow     .. 

1-256 

0-667 

0-926  i     1-704  1     2-811 

3104 

1-19( 

Apr.  21, 1868,  full  flow     .. 

.. 

0  085 

0-137 

0-189       0-448 

0-578 

5-83( 

Dec.  29, 1868,  enonnous  flow 

•• 

0-500 

0-530 

0-952 

1-493 

1-874 

0-651 

Means  . . 

1-606 

0-390 

0-506       0-853 

1-400 

1-679 

l-83i 

The  conditions  under  which  the  results  given  in  the  above 
(and  the  next)  Table  have  been  obtained,  should  be  farther 
•described  as  follows : — With  the  exception  of  Plot  9,  as  explained 
below,  each  plot  has  been  manured  as  stated  in  the  Table  eveiy 
year,  commencing  1852.  Further,  Plot  2  received  14  tons  w 
farmyard  manure  every  year,  commencliig^  1843-4.  The  un- 
manured  portion  consists  of  two  lands.  Plots  3  and  4  respectively, 
the  drain  running  under  the  furrow  which  separates  them  ;  Plot 
-3  has  been  unmanured  since  the  commencement  of  the  experi- 
ments in  1843-4,  and  for  some  years  previously;  whilst  Plot  4^ 
lias  only  been  unmanured-  since  1851 ;  for  which,  ami 
ceding  seasons,  it  received  ammonia-salts  and  suf 
lime;  the  effects  of  the  unexhausted  residue 
45light]y  apparent  even  up  to  theprei  it  thn^^ 
plots  consists  of  two  lands,  the  ei 
rating  furrow.  For  the  crop  ot  .  >i 
^seasons,  Plot  5  received,  besides 
in  rather  heavy  dressings,  and  ] 
plots  also  received  various  a 
manure  in  1851,  and  prei 
<;om  prising  Plot  9  has  reo 
mencing  1855) ;  the  ot 
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of  nitrate  applied  over  the  two  lands  was  equal  to  only  71  lbs, 
nitrogen  per  acre  in  1852,  and  to  only  61  lbs.  in  1853  and  1854, 
but  to  82  lbs.  in  each  year  since. 

In  the  first  place  it  will  be  observed  that,  in  three  of  the 
five  occasions  on  which  all  the  other  drains  ran  freely,  no  result 
is  given  for  the  farmyard  manure  plot.  The  fact  is  that,  whilst  the 
pipe-drains  from  every  one  of  the  other  plots  in  the  experimental 
wheat-field  run  freelt/,  perhaps  four  or  five  or  more  times  annually, 
the  drain  from  the  dunged  plot  seldom  runs  at  all  more  than 
once  a  year,  and  in  some  seasons  not  at  all.  We  must  refer  to  a 
former  paper  in  this  Journal  *  for  some  further  particulars  relating 
to  this  very  important  result.  Stated  briefly,  it  was  found  that 
the  dunged  soil,  when  saturated,  retained,  within  12  inches  from 
the  surface,  an  excess  of  water  which  would  be  equivalent  to 
about  1^  inch  of  rain  more  than  that  held  to  the  same  depth  on 
the  unmanured  and  the  artificially  manured  plots  in  the  same  field. 
The  conclusion  is  obvious,  that  the  dunged  soil,  with  its  vast 
accumulation  of  organic  matter,  and  doubtless  greater  degree  of 
disintegration,  porosity,  and  power  of  absorption,  especially  near 
the  surface,  is  enabled  to  retain  much  more  water.  Hence  a 
much  greater  amount  and  continuity  of  rain  is  required  to  over- 
come its  power  of  retention,  and  to  reach  the  drains  in  its  case. 
This  result  is  one  of  very  great  interest  and  significance.  Thus, 
whether  the  porosity  of  a  clay  soil  be  increased  by  the  application 
of  manure,  by  mechanical  means,  or  by  a  combination  of  the 
two,  its  power  to  absorb  and  retain  water,  in  an  available  and  not 
injurious  state,  will  be  proportionately  increased ;  and,  not  only 
will  the  growing  crops  be  thereby  rendered  more  independent  of 
drought,  but  the  necessity  for  artificial  drainage  will,  at  any  rate 
in  some  soils,  be  greatly  lessened. 

Not  only  does  the  drain-pipe  from  the  dunged  plot  seldom  run, 

.but  it  will  be  observed  that  the  proportion  of  nitrogen  in  its 

ilralnngc  water  1%  in  one  of  the  cases  given,  less  than  where  82  lbs. 

of  aiferagieti  were  supplied  as  ammonia-salts,  and  in  the  other  less 

ibad^BP^^^  lbs.  of  nit        n  were  so  supplied.     This  is  the 

^^^U^^F  ^fl^^^  ^  ^^  supply  to  the  soil  nearly,  if 

^^^^^^  ^^^  xre  per  annum.     In  connection 

.^F  ^^  ^at  analysis  of  the  soil  of  the 

^^^  5  application  of  the   manure, 

4^^  ^^r  itained  nearly  twice  as  high  a 

*"  ~      ^^P      ^^^  orresponding  layer  of  any  of  the 

^^^        ^^^v  ;  once  during  the  29  years  of 

^^m  ired  plot  yielded  as  high  a 

^M  ')  as  one  or  other  of  the  plots 

^^  nure   and    ammonia  salts  or 

^y^  j-tl.,p.  115. 
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nitrate  of  soda.  It  is  obvious,  that  the  nitrogen  supplied  by  the 
dung  is  retained  by  the  soil  in  a  condition  not  only  much  less 
rapidly  available  to  growing  crops,  but  also  much  less  liable  to 
loss  by  drainage.  Stilly  there  is  a  large  amount  of  the  nitrc^en 
supplied  in  the  dung  not  yet  satisfactorily  accounted  for. 

The  Table  shows  that  at  each  period  of  collection  there  was  less 
nitrogen  in  the  drainage-water  from  the  plot  the  whole  of  which 
has  been  unmanured  since  1851,  and  part  for  a  number  of  years 
previously,  than  from  either  of  the  plots  artificially  manured 
during  the  same  period.  There  was,  in  every  case,  rather  more 
from  Plot  5,  which  received  mineral  manure  alone  in  1852,  and 
each  year  since ;  but  mineral  manure  in  each,  with  ammonia-salts, 
or  nitrogenous  organic  matter,  or  both,  in  7  out  of  the  8  preceding 
years.  There  was,  further,  in  each  case,  more  nitrogen  in  the  drain- 
age-water when,  to  the  mineral  manure,  ammonia-salts  =  41  lbs. 
of  nitrogen  was  added ;  with  one  slight  exception  again  more 
when  82  lb$.  were  employed  ;  and  more  still  with  123  lbs.  nitrogen 
supplied. 

That  is  to  say,  with  each  increased  supply  of  nitrogen  by  manure, 
as  ammonia-salts,  there  was  an  increased  loss  of  nitrogen  as  nitric 
acid  in  the  drainage-water. 

It  must  be  borne  in  mind  that,  in  the  experiments  on  wheat 
here  referred  to,  the  ammonia-salts  were  always  sown  broadcast 
in  the  autumn,  and  ploughed  or  harrowed  in  before  sowing  the 
seed  ;  and  it  is  seen  that  the  amount  of  nitrogen  as  nitric  acid  in 
the  drainage-water  is  much  greater  on  the  three  occasions  of  winter 
collection,  that  is,  soon  after  the  manures  were  sown,  and  when 
there  was  no  growth,  than  on  either  of  the  two  occasions  of 
spring  collection,  that  is,  after  the  washing  out  by  the  winter 
rains,  and  when  active  growth  had  set  in. 

The  nitrate  of  soda  is,  however,  always  sown  as  a  top-dressinsr 
about  the  middle  of  March.  Accordingly,  there  was,  in  each 
case  of  winter  collection,  much  less  nitrogen  as  nitric  acid  in  the 
drainage  from  the  nitrated  plot  (9),  than  in  that  from  Plot  7, 
which  received  the  same  amount  of  nitrogen  as  ammonia-salts 
applied  in  the  autumn.  On  the  other  hand,  in  both  cases  of  spring 
collection — that  is,  after  the  sowing  of  the  nitrate — the  amount  of 
nitrogen  as  nitric  acid  was  much  greater  in  the  drainage  from  the 
nitrated  plot,  than  in  that  from  the  plot  which  had  received 
the  same  amount  of  nitrogen  as  ammonia-salts  in  the  autumn. 
In  one  case,  indeed,  April  21,  1868,  the  nitrate  having  been 
applied  on  March  18,  the  quantity  of  nitrogen  as  nitric  acid  in 
the  drainage  from  the  nitrated  plot  amounted  to  5*83  parts  per 
100,000  parts  of  water.  Assuming  (which,  however,  was  pro- 
bably not  the  case)  that  an  inch  of  rain  passed  as  drainage  of 
that  strength,  this  would  represent  a  loss  of  about  13  Ibt.  of  nitro- 
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gen  per  acre!  On  this  point  it  may  be  stated  that  for  evei 
inch  of  rain  carr}'ing  with  it  into  the  drains,  or  below  the  reac 
of  the  roots,  1  part  of  nitrogen  per  100,000  parts  of  water,  thei 
will  be  a  loss  of  2}  (2*26)  lbs.  of  nitrogen  of  manure  per  acre, 
this  fact  be  clearly  fixed  upon  the  mind,  its  great  practical  in: 
portance  cannot  fail  to  be  recognised. 

Since  this  Section  was  in  type,  we  have  been  favoured  b 
Professor  Frankland  with  numerous  results  of  analysis  of  draii 
age-water  from  the  differently  manured  plots  in  the  experimenti 
field  at  Rothamsted,  samples  of  which  had,  at  his  request,  bee 
supplied  to  him  for  investigation.  He  has  also  been  good  enoug 
to  give  us  permission  to  publish  some  of  the  results  obtaine 
relating  to  the  amount  of  nitrogen  in  the  waters  in  the  form  < 
nitrates  and  nitrites.  Accordingly,  we  have,  with  his  approva 
selected  for  illustration  those  relating  to  the  same  plots  as  in  tl 
case  of  Dr.  Voelcker's  analyses,  and  those  relating  to  six  differer 
periods  of  collection  are  taken. 

When  considered  in  detail — with  due  regard  to  the  supply  c 
manure,  to  the  previous  rainfall,  to  the  period  of  collection,  t 

BLE  XLYl. — Composition  of  Drainage-water  from  Plots  differently  Mi 
Broadbalk  Field,  Eothamsted ;  Wheat  every  Year,  commencing  ISii 

Nitrogen  as  Nitrates  and  Nitrites,  per  100,000  parts  of  Water. 
Professor  Fbanklakd^b  I^rsults. 
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Plot  7.    1    Hots. 

1.      5, 

1872,  moderate  flow 
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1-418 
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4-744       7-841 
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1872,  moderate  flow 

0-031 

0-071 

0-051 
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1872,  small  flow 

0 

0 

0 
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C) 

.    26, 

1872,  moderate  flow 

0-932 

0*366 

0-360 

1-354 

2-303  ^     1-808 

I.    19, 

1873,  moderate  flow 

0*084 

0*057 

0-157 

0-454 

1-294        1-522 

».   26, 

1873,  small  flow 

0'082 

0-131 

0*088 

0*122 

0-461        0-441 

Means        ..      .. 

0-922 

0-316 

0-349 

0-793 

1-477 

1-951 

I  In  these  cases  the  drains  did  not  run ;  and  as  there  was  little  or  no  loss  of  nitre 
I  that  did,  it  is  assumed  that  there  was  little  or  none  in  these,  and  hence,  for  fair  co: 
neans  are — for  Plote  3-4,  5,  6,  7,  and  8,  taken  as  for  6  experiments.  For  Plot  2, 
are  only  taken  for  4,  and  for  Plot  9  for  5,  experiments. 

On  Jauuarj  19,  1873,  the  drain  from  Plot  9  ran  a  little,  but  had  ceased  to  do  so 
ties  were  collected. 
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the  growth  of  the  crop,  and  to  the  rate  of  flow — these  results  of 
Dr.  Frankland's  not  only  strikingly  confirm  the  conclusions  drawn 
from  those  of  Dr.  Voelcker,  but  they  afford  additional  points  of 
interest.  Thus,  there  is  not  only  an  obvious  gradation  in  the 
amount  of  nitrogen,  as  nitrates  and  nitrites,  comparing  plot  with 
plot,  according  to  the  amount  of  nitrogen  supplied  in  the  manure,, 
but,  dependent  on  the  conditions  above  enumerated,  there  are 
both  higher  and  lower  amounts  than  in  any  of  the  cases  investi- 
gated by  Dr.  Voelcker. 

In  the  autumn  of  1871  the  farmyard-manure  plot  received  it* 
dressing  on  October  22nd,  and  the  mineral  manures  and  ammonia- 
salts  were  applied  on  October  18  and  22.  During  November,  and 
the  first  half  of  December,  there  was  much  less  than  the  usual 
amount  of  rain  ;  about  the  20th  of  December  there  was  a  fall  of 
rather  more  than  half  an  inch,  and  from  that  time  to  the  end 
of  the  month  there  was  more  or  less  rain  almost  every  day  ; 
giving,  however,  a  total  for  the  month  of  ccmsiderably  less  than 
the  average.  Still,  the  soil  had  gradually  acquired  a  good  deal 
of  moisture  ;  and,  on  December  30th,  a  few  of  the  drains  in  the 
experimental  wheat- field  ran  a  little.  There  was  a  little  rain 
registered  on  January  1,  2,  and  3,  1872,  more  than  one-quarter 
of  an  inch  on  January  4tb,  more  than  half  an  inch  on  January  5tb, 
and  again  more  than  half  an  inch  on  January  6th.  On  January  4th 
a  few  of  the  drains  ran,  and  on  both  the  5th  and  6th  the  whole 
of  them.  The  results  given  in  the  first  line  of  the  Table  (XLVI.) 
relate  to  samples  collected  on  January  5th,  which  was  the  first 
occasion  on  which  all  the  drains  ran  since  the  application  of  the 
manures  in  October. 

The  drainage  from  the  Plots  3-4,  both  of  which  have  been 
entirely  unmanured  since  1851,  and  one  for  some  years  pre- 
viously, shows  the  lowest  proportion  of  nitrogen  as  nitrates; 
that  from  Plot  5,  which  had  received  mineral  manure  alone 
in  1852,  and  each  year  since,  but  mineral  manure  and  ammonia- 
salts  for  several  years  previously,  contained  rather  more ; 
that  from  Plot  6,  with  ammonia-salts  equal  41  lbs.  nitrogen 
per  acre  per  annum,  much  more;  that  from  Plot  7,  with  am- 
monia-salts equal  82  lbs.  nitrogen  per  acre  per  annum,  again 
much  more;  and  that  from  Plot  8,  receiving  123  lbs.  nitrogen 
per  acre  per  annum,  very  much  more  still — in  fact,  more  than 
in  any  other  case  examined  by  either  Dr.  Frankland  or  Dr. 
Voelcker,  and  an  amount  corresponding  to  a  loss  of  17|  lbs.  of 
nitrogen  per  acre,  provided  that  an  inch  of  rain  passed  away  a$ 
drainage  of  that  strength.  The  drainage  from  the  nitrated  plot, 
on  the  other  hand,  which  had  not  received  any  nitrate  since  the 
previous  spring,  showed  less  loss  of  nitrogen  than  Plot  6,  which 
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receives  only  half  the  quantity  of  nitrogen  annually,  but  in  the 
form  of  ammonia-salts,  which  had  been  applied  in  the  autumn. 

During  the  rest  of  January  (1872)  some  of  the  drains  ran  very 
frequently,  and  nearly  all  of  them  more  than  once ;  in  March, 
again,  many  of  them  ran  twice,  and  on  May  18  th  there  was  a 
discharge  from  all  excepting  that  from  the  dunged  plot.  In 
fact,  in  January  there  was  a  great  excess  of  rain ;  in  February  a 
fair  amount ;  in  March  considerably  more  than  the  average ;  in 
April  nearly  the  average;  and  in  May  a  considerable  excess. 
Up  to  the  middle  of  May,  therefore,  the  soil  had  been  subjected 
to  an  unusual  washing  out;  whilst  growth  would  then  have 
advanced  considerably,  and  the  roots  would  have  established 
command  over  the  soluble  matters  within  the  soil.  The  result 
is,  that  the  amount  of  nitrogen  in  the  drainage  at  that  date 
was  extremely  small  in  all  the  cases  of  autumn  manuring  by 
ammonia-salts ;  but  it  was  very  much  greater  where  the  nitrate 
had  been  applied  on  March  7th.  It  is  true  that  the  actual  amount 
of  nitrogen  as  nitrates  and  nitrites  in  a  given  quantity  of  the 
drainage  from  the  nitrated  plot  was  less  in  May,  after  the  sowing 
of  the  manure  in  March,  than  it  was  in  January,  when  no  nitrate 
had  been  sown,  and  a  crop  had  been  grown  since  the  application 
of  the  manure  in  the  previous  March  ;  but  in  May  the  quantity 
in  the  drainage  from  the  nitrated  plot  was  very  many  times 
greater  than  in  that  from  either  of  the  plots  which  had  been 
manured  with  ammonia*salts,  whilst  in  January  it  was  less. 

After  the  collection  on  May  18th,  there  was  about  one-third  of 
an  inch  of  rain  before  the  end  of  the  month,  bringing  up  the  total 
to  notably  more  than  the  average.  In  June,  again,  there  was 
an  excess  of  rain,  more  especially  during  the  first  third  of  the 
month  ;  on  June  9th  a  few  of  the  drains  ran,  and  on  June  11th  most 
of  them,  though  only  slowly.  Samples  of  the  drainage  from 
eight  of  the  plots  were  sent  to  Dr.  Frankland  ;  and  although  in 
three  of  them  a  very  small  amount  of  nitrogen  as  nitrates  and 
nitrites  was  found,  the  Table  shows  that  there  was  none  whatever 
in  that  from  either  of  the  plots  to  which  the  results  there  given 
refer.  This  is  a  very  interesting  fact;  and  it  is  doubdess 
accounted  for,  in  part  by  the  previous  washing  out  of  the  soil, 
and  in  part  by  the  extent  to  which  the  growing  crop  would,  by 
the  middle  of  June,  have  availed  itself  of  assimilable  nitrogen 
within  the  soil. 

It  only  remains  to  add,  in  reference  to  the  season  thus  far 
referred  to,  that,  after  such  considerable  loss  by  drainage  during 
the  winter,  the  crops  in  the  experimental  wheat-field  which  had 
been  manured  with  mineral  manure  and  ammonia-salts,  applied 
in  the  autumn,  were  considerably  below  the  average  obtained 
under  corresponding  conditions  in  other  years,  whilst  the  produce 
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by  mineral  manure  and  nitrate  of  soda — the  latter  not  applied 
until  the  spring — was  considerably  above  the  average. 

From  June  11th  until  October  25th  none  of  the  drains  ran  ;  but 
there  was  a  flow  from  most  of  them  on  the  25th,  26th,  and  27th 
of  the  latter  month ;  and,  as  the  Table  shows,  samples  of  the 
drainage  of  October  26th  were  collected  and  analysed.  The  dung 
had  been  put  upon  its  plot  on  October  14th  ;  the  mineral  manures 
and  the  ammonia-salts  were  sown  on  October  16th  and  17th.  There 
was  more  or  less  rain  registered  each  day  afterwards,  until,  on 
the  24th  there  was  about  one-third  of  an  inch,  on  the  25th  more 
than  half  an  inch,  and  on  the  26th  nearly  nine-tenths  of  an  inch. 
These  heavy  rains  had  come  on  when  the  land  was  only  partly 
ploughed,  only  one  or  two  plots  being  finished,  and  some 
scarcely  touched.  At  the  time  of  the  collection  of  tie  drainage^ 
therefore  (October  26th),  scarcely  two  plots  were  in  the  same  con- 
dition as  to  the  working  of  the  land,  so  that  some  irregularities 
in  the  relative  composition  of  the  waters  would  be  expected. 
There  was  still,  in  the  main,  a  gradation  in  the  amount  of  nitro- 
gen as  nitrates  in  the  drainage-water,  according  to  the  amount  of 
ammonia-salts  applied ;  but  the  quantities  were,  throughout,  com- 
paratively low  for  winter-drainage  collected  soon  after  the  sowing 
of  the  manure.  This  was  probably  in  part  due  to  the  soil  not 
having  been  completely  broken  up,  and  the  manures,  therefore, 
not  being  thoroughly  distributed,  but  partly  also  to  washing  out, 
or  dilution,  for  many  hours  before  the  samples  were  collected. 

Some  of  the  drains  ran,  more  or  less,  eight  times  during 
November,  and  most  of  them  two  or  three  times.  In  December, 
again,  most  ran  six,  and  some  seven  times,  completing  a  year  of 
much  more  frequent  running  than  any  since  the  observation  of 
them  commenced  in  1866. 

On  January  2,  4,  and  5,  1873,  the  drains  from  all  excepting 
the  dunged  plot,  and  on  January  3rd,  10th,  and  19th,  from  all,  with- 
out exception,  ran.  On  January  3rd  there  was  a  very  full,  but  at 
each  of  the  five  other  dates  only  a  moderate,  flow.  On  January  19th 
samples  were  collected  from  all  the  plots  excepting  No.  9,  the 
flow  from  which  had  stopped  when  the  collection  was  made. 
Since  the  collection  on  October  26,  1872,  there  had  been  about 
5  inches  more  than  the  average  fall  of  rain ;  some  of  the  drains 
had  run  more  than  twenty,  and  most  sixteen  or  seventeen,  times  ; 
whilst,  ev«n  since  the  beginning  of  the  month,  all  but  the  dunged 
plot  had  previously  run  five  times.  Accordingly,  after  so  much 
washing  out  of  the  soil,  the  amount  of  nitrogen  as  nitrates  and 
nitrites  was  comparatively  small  for  winter-drainage ;  but  there 
was  very  obvious  gradation  in  the  amount  according  to  the 
quantity  of  ammonia-salts  which  had  been  applied. 

Between  January  19th  and  February  26th  there  were  frequent, 
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but  not  heavy  rains  (or  snow-falls),  bat  at  the  latter  date  about 
two-thirds  of  an  inch  of  melted  snow  and  rain  were  registered, 
all  the  drains  ran,  and  samples  were  collected  and  sent  to 
Dr.  Frankland.  After  such  an  unusual  washing  out  of  the  soil 
since  the  sowing  of  the  manures  in  October,  the  drainage  of 
February  26th  is  seen  to  contain,  for  that  period  of  the  year,  a 
very  small  amount  of  nitrogen  as  nitrates  and  nitrites.  There 
is  still  something  like  gradation  according  to  the  amount  of 
nitrogen  supplied  in  the  manure;  and,  as  would  be  expected, 
there  is  less  in  the  drainage  from  the  nitrated  plot  than  in  that 
from  Plot  7,  which  receives  the  same  amount  of  nitrogen  annually, 
but  applied  as  ammonia-salts  in  the  autumn. 

In  connection  with  the  very  unusually  large  amount  of  water 
passing  from  the  land  by  drainage  during  the  past  winter, 
1872-73,  it  is  of  much  interest  to  remark  that,  whilst  at  the 
present  time  (June  1873)  the  plots  in  the  experimental  wheat- 
field  which  received  their  dressing  of  ammonia-salts  in  October, 
are  looking  very  much  worse  than  usual,  in  fact,  extremely 
unpromising,  others,  which  were  top-dressed  with  ammonia-salts 
or  nitrate  of  soda  in  March,  show  much  greater  luxuriance. 

With  regard  to  the  dunged  plot  (2),  it  has  been  explained 
(p.  335),  that,  owing  to  the  greatly  increased  porosity  of  the  soil 
by  the  application  of  farmyard  manure  so  many  years  in  suc- 
cession, the  drains  from  it  very  seldom  run.  It  happens,  there* 
fore,  that  they  do  so  only  when  there  is  a  very  great  excess  of 
rain ;  and,  when  there  is  such  excess,  a  surface-drain,  which  first 
crosses  the  furrows  of  all  the  other  plots,  then  crossed  that  of  the 
dung,  and  passed  not  many  yards  from  the  outfall  of  that  plot, 
has  generally  been  running,  so  that  there  has  sometimes  been 
doubt  whether  the  drainage  from  the  dunged  plot  were  not  more 
or  less  affected  by  the  percolation  of  this  surface-water.  Other 
cross-surface  drains  have,  however,  from  time  to  time,  been  cut, 
to  obviate  this  as  far  as  possible ;  and  it  is  believed  that,  at  any 
rate  during  the  past  winter,  there  has  been  no  danger  of  such 
percolation.  Moreover,  the  results  relating  to  Plot  2,  recorded 
in  the  Table,  though  so  different  at  the  four  periods  of  collection, 
are  so  far  consistent  with  each  other  that,  in  each  case,  the 
drainage-water  contains  somewhat  less  nitrogen  as  nitrates  and 
nitrites  than  that  collected  at  the  corresponding  date  from  Plot  6, 
which  received  only  41  lbs.  of  nitrogen  per  acre  per  annum,  but 
in  the  form  of  ammonia-salts ;  whilst,  as  already  stated  (p.  335), 
the  dung  is  estimated  to  supply  nearly,  if  not  quite,  200  lbs. 
of  nitrogen  per  acre  per  annum.  But  there  has  been  a  great 
accumulation  of  the  nitrogen  supplied  by  manure  in  the  soil  of 
the  dunged  plot,  especially  near  the  surface,  and  very  much 
more  than  in  that  of  the  plots  manured  with  ammonia-salts  or 
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nitrate  of  soda.  It  is  further  Worthy  of  remark,  that  there  is  a 
general  consistency  between  these  results  relating  to  the  drainage 
from  the  dunged  plot,  and  those  obtained  by  Dr.  Voelcker ;  for, 
in  one  case  examined  by  him,  the  amount  of  nitrogen  as  nitrates, 
&c.,  also  ranged  somewhat  below  that  in  the  drainage  from 
Plot  6,  and  in  the  other  not  much  above  it 

In  regard  to  wheat,  therefore,  it  has  been  experimentally 
established,  that,  even  when  a  comparatively  moderate  amount  of 
ammonia-salts  was  applied  as  manure,  only  about  one-third  of  the 
nitrogen  so  supplied  was  recovered  in  the  increase  of  the  crop ; 
that  die  unexhausted  residue,  if  any,  was  but  very  slowly,  and 
very  partially  recovered  as  increased  yield  in  succeeding  years  ; 
that,  nevertheless,  there  was  an  accumulation  within  the  soil 
itself,  of  some  of  the  nitrogen  not  at  first  recovered  in  increase  ; 
but  that  there  was  a  loss  by  drainage  which  increased  almost  in 
proportion  to  the  amount  of  nitrogen  supplied  in  the  manure. 

The  question  arises — whether  the  whole  of  the  supplied  nitrogen 
which  is  not  recovered  in  the  crop  either  remains  in  the  soil,  or 
is  lost  by  drainage?  Owing  to  the  difficulty  of  determining 
with  certainty,  either  the  total  amount  of  nitrogen  retained  by 
the  soil  within  the  reach  of  the  roots,  the  proportion  of  the  total 
rain  passing  beyond  their  reach,  or  the  average  composition  of 
the  drainage,  absolute  proof  on  this  point  is  not  at  command. 
The  following  illustration  will  nevertheless  be  useful. 

Of  the  total  nitrogen  supplied  to  the  wheat  plot  No.  7, 
during  the  20  years,  1852-1871,  it  may  be  assumed  that  about 
33  per  cent,  was  recovered  in  the  increase  of  crop,  leaving  67  per 
cent,  to  be  otherwise  accounted  for.  The  determinations  of 
nitrogen  made  in  the  samples  of  soil  collected  in  1865  are  ob- 
viously not  strictly  applicable  to  the  present  calculation ;  but  from 
them  it  may  perhaps  be  concluded  that  approximately  one-third, 
or  possibly  more,  of  the  nitrogen  not  recovered  in  the  increase 
of  crop,  remains  accumulated  within  the  soil  to  the  depth  of 
the  27  inches  examined.  This  would  leave  say  44  per  cent,  of  the 
82  lbs.  of  nitrogen  annually  applied  as  manure,  or,  in  other  words, 
an  average  of  36  lbs.  of  nitrogen,  ^o  be  annually  accounted  for  by 
drainage  or  otherwise.  Now,  there  can  be  no  doubt  that  by  far 
the  larger  proportion,  though  not  the  whole,  of  the  drainage  takes 
place  during  the  autumn  and  winter  months;  and  taking  the 
mean  of  Dr.  Voelcker's  three  determinations  of  nitric-acid  in  the 
winter  drainage  from  this  plot,  the  amount  of  nitrogen  so  found  in 
it  is  2*16  parts  for  100,000  of  water.  As  1  inch  of  rain  is  equal 
to  a  fall  of  226,263  lbs.  (about  101  tons)  of  water  per  acre,  every 
inch  passing  as  drainage  beyond  the  reach  of  the  roots,  and  con- 
taining 1  part  of  nitrogen  per  100,000,  would  carry  with  it  2^ 
(2*26)  lbs.  of  nitrogen  per  acre ;  and  2'16  ports  per  100,000 
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would  represent  a  loss  of  nearly  5  (4*88)  lbs,  per  acre  for  each 
inch  of  rain  so  passing.  At  this  rate  it  would  require  little  more 
than  7  (7*38)  inches  of  rain  to  pass  beyond  the  reach  of  the 
roots  to  account  for  the  whole  loss  of  nitrogen  observed  in  the 
case  of  the  wheat  plot  No.  7. 

We  have  said  that  the  actual  amount  of  drainage  is  unknown ; 
and  since,  in  the  case  of  the  land  in  question,  the  subsoil  of  clay 
rests  upon  chalk  at  from  6  to  10  feet  from  the  surface,  and  there 
is,  therefore,  natural  drainage  constantly  going  on,  no  gauging 
of  the  flow  of  the  pipes,  however  exact,  would  indicate  the  total 
amount  of  water  passing.  Other  experiments  at  Rothamsted 
have,  however,  proved,  that  from  one-third  to  one-half  of  the 
annual  rain  may  pass  below  40  inches.  Supposing  only  one- 
third  of  the  total  fall  so  to  pass,  an  average  of  from  8  to  9  inches 
of  rain  would  annually  drain  away,  by  far  the  greater  proportion 
of  which  would  go  off  during  the  autumn  and  winter  months. 

The  quantity  and  composition  of  the  drainage-water  here  sup- 
posed would  obviously  be  sufficient  to  account  for  more  than  the 
whole  of  the  loss  of  nitrogen  from  Plot  7  as  above  indicated. 
On  the  one  hand,  however,  some  allowance  in  the  way  of  de- 
duction must  be  made  for  the  amount  of  nitrogen  as  nitrates  and 
nitrites  in  the  drainage,  due  to  accumulations  within  the  soil  prior 
to  the  period  included  within  the  estimate,  or  to  other  normal 
annual  sources;  but  whether,  with  the  large  annual  supply  of 
nitrogen  by  manure,  and  the  much  more  active  root  development, 
in  the  case  of  Plot  7,  the  amount  of  nitrogen  in  the  drainage- 
water  from  that  plot,  due  to  sources  other  than  the  annual  direct 
supply  of  nitrogenous  manure,  would  be  as  much  as  that  indi- 
cated in  the  drainage  from  either  plots  3,  4,  or  5,  may  be  a 
question.  On  the  odier  hand,  the  proportion  of  the  drainage  to 
the  rain-fall,  in  the  case  of  the  soil  in  question,  would  probably 
average  more  than  one-third,  which  amount  only  is  assumed  in 
the  above  estimate. 

Although  the  selection  of  samples  sent  to  Dr.  Frankland  was 
very  fortunate,  so  far  as  the  illustration  of  the  wide  difference  in 
the  composition  of  the  drainage  from  the  same  plot  at  different 
times  is  concerned,  his  results  are,  on  that  account,  the  less 
directly  available  as  a  means  of  forming  a  judgment  of  the  pro- 
bable average  composition  of  the  drainage  throughout  any  par- 
ticular season  of  the  year.  To  this  end  it  would  be  desirable  to 
have  had  results  relating  to  the  period  between  January  5  and 
May  18,  1872;  and  again  to  that  between  October  26,  1872, 
and  January  19,  1873.  Still,  taking  Dr.  Frankland's  results  as 
they  stand,  the  mean  proportion  of  nitrogen  as  nitrates  and 
nitrites  in  the  samples  of  drainage  from  Plot  7,  collected  on 
January  5   and    October   26,  1872,  and   on   January  19   and 
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February  26,  1873,  is  higher  than  that  in  the  winter  drainage 
from  the  same  plot  examined  by  Dr.  Voelcker,  and  adopted  in 
the  illustrations  above  given. 

It  should  be  added  that,  even  the  drainage  from  the  plots 
manured  exclusively  with  mineral  manure  and  ammonia-salts  or 
nitrate  of  soda  would  appear,  according  to  Dr.  Frankland's 
analyses,  to  contain  nitrogen  as  ammonia  and  organic  nitrogen, 
in  amount  averaging  about  4  or  5  per  cent,  as  much  as  that 
found  as  nitrates  and  nitrites,  and  by  so  much,  therefore,  in- 
creasing the  loss  of  combined  nitrogen  by  drainage,  beyond  that 
indicated  by  the  quantity  of  nitrates  and  nitrites  alone.  In  the 
drainage  from  the  dunged  plot,  however,  the  amount  of  ammonia 
and  organic  nitrogen  is,  both  actually,  and  relatively  to  the  quan- 
tity as  nitrates  and  nitrites,  much  more  than  in  that  from  the 
artificially  manured  plots. 

From  the  foregoing  considerations  it  seems  extremely  probable 
that  the  whole  of  the  nitrogen  applied  to  the  wheat  as  ammonia- 
salts  or  nitrate  of  soda,  was  either  recovered  in  the  increase  of 
the  crop,  accumulated  within  the  soil,  or  lost  by  drainage. 

As  the  experimental  barley-field  is  not  artificially  drained, 
we  are  unable  to  illustrate  the  point  in  the  same  manner  in 
regard  to  the  barley  as  to  the  wheat  crop.  It  has,  however, 
been  conclusively  shown  that,  in  the  case  of  the  barley,  a  greater 
amount  of  increase  is  obtained  for  a  given  quantity  of  nitrogen  in 
manure  than  in  that  of  the  wheat ;  and  that  a  larger  proportion 
of  the  nitrogen  supplied  is  recovered  in  the  increase  of  produce 
within  a  given  time.     How  are  these  facts  to  be  explained  ? 

From  the  facts  adduced,  it  is  clear  that  a  material  loss  of 
nitrogen  takes  place  by  drainage  in  the  winter,  when  ammonia- 
salts  are  applied  in  the  autumn  for  the  wheat  crop  ;  and  since 
the  manures  for  the  barley  are  not  sown  until  the  spring,  all  loss 
of  the  freshly- supplied  nitrogen  by  winter  rains  is  avoided. 
Further,  not  only  would  there  be  comparatively  little  drainage 
after  the  spring  sowing,  but  growth  being  at  once  established,  the 
nitrogen,  whether  applied  in  the  form  of  ammonia  or  of  nitrate, 
would  be  rapidly  taken  up.  The  analyses  of  the  drainage 
from  the  wheat-field  show  that  the  water  collected  during  the 
spring  contained,  compared  with  that  of  the  winter,  very  little 
nitrogen.  This  is  probably  partly  accounted  for  by  the  pre- 
vious washing  out  of  the  soil  in  the  winter,  but  it  is  doubtless 
also  in  a  great  measure  due  to  the  action  of  the  growing  crop. 
It  is  only  what  would  be  expected,  therefore,  that  a  given  quantity 
of  ammonia-salts  applied  for  barley  in  the  spring,  should  yield 
a  much  better  result  than  an  equal  amount  applied  for  wheat 
in  the  autumn. 

Even  in  the  wheat  experiments,  nitrate  of  soda  has  always 
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been  applied  in  the  spring  ;  but  as,  unfortunately,  the  same  quan- 
tities have  not  been  applied  for  the  two  crops,  no  exact  com- 
parison can  be  drawn  between  the  results  they  respectively  yield. 
Still,  the  evidence  undoubtedly  indicates  that  more  increase  has 
been  obtained  for  a  given  amount  of  nitrate  when  applied  to  barley 
than  to  wheat.  In  this  case,  therefore,  loss  by  winter  drainage 
cannot  account  for  the  comparatively  defective  result  with  the 
latter  crop.  Part  of  it  is  probably  due  to  the  fact  that  the  quan- 
tity which  has  been  applied  for  wheat  (550  lbs.  per  acre)  is  a  heavy 
spring  dressing ;  and,  owing  to  the  great  solubility  of  the  nitrate, 
and  the  little  power  of  retaining  it  which  the  soil  possesses,  there 
would  be  a  greater  loss  by  spring  and  summer  drainage  the 
greater  the  quantity  applied.  In  confirmation  of  this  view.  Dr. 
Voelcker's  analysis  of  the  drainage  from  the  nitrated  plot  after 
the  manure  had  recently  been  sown,  showed  twice  as  much 
nitrogen  as  he  found  in  any  case  of  winter  drainage  from  plots 
receiving  the  same  amount  of  nitrogen  as  ammonia-salts.  In 
many  seasons  too,  the  crop  is  too  heavy  and  laid.  For  barley, 
on  the  other  hand,  only  half  the  amount  of  nitrate  is  used  ;  and, 
consequently,  there  will  probably  be  not  only  less  loss  of  manure 
by  drainage,  but  less  loss  of  crop  by  laying. 

With  regard  to  the  supposition  that  there  was  probably  a  less 
proportional  loss  of  nitrogen  by  drainage  from  the  nitrate  when 
applied  for  the  barley  than  for  the  wheat,  it  should  further  be  borne 
in  mind,  that  although  the  manure  is  for  both  crops  sown  in  the 
spring,  yet  it  is  in  the  one  case  on  land  in  a  close  and  consolidated 
condition,  and  in  the  other  on  soil  rendered  as  light  and  open  as 
possible  by  recent  working,  and  hence  offering  a  greater  surface 
for  absorption  and  retention  of  the  manure.  There  is  probably 
also  a  more  active  root-development  in  the  upper  layers  of  the 
soil  in  case  of  the  barley  than  in  that  of  the  wheat. 

Whether  or  not  the  above  suppositions  afford  an  adequate 
explanation  of  the  difference  of  result  with  the  nitrate  when 
applied  to  both  crops  in  the  spring,  the  difference  in  the  case 
of  the  ammonia-salts  applied  for  the  wheat  in  the  autumn,  and 
for  the  barley  in  the  spring,  is  at  any  rate  much  more  conclu- 
sively accounted  for.  But  there  is  another  circumstance  in  con- 
nection with  the  point  that  should  not  be  overlooked. 

The  proportion  of  the  nitrogen  of  the  ammonia-salts  which  is 
recovered  in  the  increase  of  produce  being  much  greater  in  the 
case  of  the  barley  experiments  than  in  those  with  wheat,  there 
remains,  of  course,  much  less  to  be  accounted  for  by  accumula- 
tion in  the  soil,  and  by  drainage.  There  is  pretty  certainly  much 
less  loss  by  drainage.  And,  so  far  as  the  few  determinations  of 
nitrogen  that  have  yet  been  made  in  the  soils  of  the  barley  plots 
enable  us  to  judge,  it  would  seem  probable  that  there  is  less 
accumulation  in  the  soil  also,  especially  in  the  lower  layers.     If 
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this  be  really  so,  the  explanation  is  that,  as  the  application  of 
the  ammonia-salts  for  the  barley  is  made  with  the  soil  in  a  more 
porous  condition,  when  there  is  less  risk  of  saturation  by  water, 
therefore  less  risk  of  washing  out,  and  when  growth  almost  im- 
mediately succeeds,  the  wide  distribution  of  the  ammonia  (or  of 
the  nitrate  resulting  from  its  oxidation)  is  materially  checked  ; 
whilst  the  residue  thus  remaining  near  the  surface  will  be  the  more 
easily  available  to  the  abundant  surface  rootlets  of  succeeding 
barley  crops.  In  this  there  would  obviously  be  an  element  in 
the  explanation  of  the  greater  effect  upon  succeeding  crops,  of 
the  nitrogen  of  manure  not  recovered  in  the  immediate  increase, 
when  it  was  applied  in  the  spring  for  barley  than  when  in  the 
autumn  for  wheat. 

The  long  continued  effect  from  previous  applications  of 
nitrate  of  soda  must  obviously  be  explained  in  a  very  different 
way.  As  already  referred  to,  a  given  surface  of  soil  has  much 
less  power  to  retain  either  nitrate  of  soda,  or  other  nitrates,  than 
ammonia.  Consequently,  the  nitrogen  of  the  nitrate  distributes 
much  more  rapidly,  and  widely,  through  the  soil  and  subsoil, 
and,  so  far,  is  more  liable  to  loss  by  drainage.  On  the  other 
hand  it  has  been  explained  (p.  140)  that  the  effect  of  the  nitrate, 
or  its  products  of  decomposition,  is  to  cause  the  disintegration 
of  the  clay  subsoil,  and  so  to  increase  its  porosity,  and,  there- 
fore, its  surface  for  the  absorption  and  retention  both  of 
moisture  and  of  manurial  matters,  and  also  its  permeability  to 
the  roots.  Hence,  although  a  given  surface  of  the  clay  subsoil 
will  retain  much  less  nitrogen  as  nitric  acid  than  as  ammonia, 
the  surface  itself  being  much  increased,  the  defective  power  of 
retention  of  a  given  surface  will,  in  so  far,  be  compensated. 
Accordingly,  it  has  been  seen  that  the  barley  crop  was  much 
more  independent  of  drought  on  the  nitrated  plots  than  on 
those  manured  with  a  corresponding  quantity  of  nitrogen  as 
ammonia-salts ;  and  not  only  so,  for  there  would  appear  to  be 
a  retention  of  nitrates  by  the  subsoil,  beyond  that  which  would 
be  anticipated  considering  their  solubility  ;  a  result  which  is 
knost  probably  due  to  the  same  increase  of  disintegration,  poro- 
sity, and  surface,  as  is  assumed  to  account  for  the  increased 
retention  of  moisture  in  the  first  instance,  and  subsequent  ex- 
tended development  of  root,  and  yielding  up  of  water  to  the 
plant. 

At  any  rate,  whatever  may  be  the  exact  explanation  in  either 
case,  the  facts  are  undoubted — that  there  was  a  considerable  eflect 
on  succeeding  barley  crops  from  previous  applications  of  nitrogen, 
both  as  ammonia-salts  and  as  nitrate  of  soda ;  and  that  much 
greater  effects,  due  to  the  residue  of  the  supplied  nitrogen  were 
observed  when  ammonia-salts  were  applied  for  barley  in  the 
spring,  than  when  for  wheat  in  the  autumn. 
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To  the  foregoing  illustrations  of  the  effects  of  the  unexhausted 
residue  from  previously  supplied  nitrogen,  must  be  added  some 
evidence  as  to  the  effects  on  succeeding  crops  of  previously  sup- 
plied mineral  manures,  or  ash-constituents.  The  experiments 
on  barley  do  not  furnish  absolutely  unexceptionable  comparative 
evidence  on  the  point ;  though  there  can  be  little  doubt  that  the 
superphosphate  and  sulphate  of  potass  applied  in  the  first  year, 
1852,  on  Plots  1  N  and  2  N,  have  materially  increased  the  effects 
of  the  nitrate  of  soda  afterwards  annually  applied  up  to  the 
present  time.  The  experiments  on  wheat  do,  however,  afford 
very  conclusive  evidence  on  the  subject,  and  as  we  are  now  able 
to  give  the  results  of  eight  more  seasons  than  when  writing  on 
the  question  in  1864,  we  append  the  following  Table  (pp. 
348-y)  relating  to  that  crop. 

For  the  crop  of  1844,  both  plots,  10a  and  10 J,  received  a 
mineral  manure,  consisting  of  silicate  of  potass  and  superphos- 
phate of  lime.  Every  year  since,  10a  has  been  manured  with 
ammonia-salts  alone.  10b  has  been  manured  exactly  simi- 
larly in  every  year  excepting  the  third,  fifth,  and  seventh  (1846, 
1848,  and  1850);  in  1846  it  was  left  unmanured;  in  1848 
it  received,  in  addition  to  the  ammonia-salts,  a  mineral  manure 
containing  salts  of  potass,  soda,  and  magnesia,  and  superphos- 
phate of  lime  ;  and  in  1850  the  same  mineral  manure  without 
the  ammonia-salts.  That  is  to  say,  during  the  first  six  years  of 
the  twenty-seven,  the  application  of  ammonia-salts  was  twice 
omitted  on  106,  but  it  twice  received  mineral  manure  when 
10a  did  not. 

The  Table  shows  that  during  the  6  years,  1845-50,  10 J,  with 
less  ammonia-salts,  but  more  mineral  manure,  yielded,  in  the 
aggregate,  14^^-  bushels  less  corn,  and  11^  cwts.  less  straw, 
or  2^  bushels  corn,  and  1^  cwt  straw,  less  per  acre  per 
annum  than  10a.  On  the  other  hand,  in  almost  every  year 
since  up  to  the  present  time,  a  period  of  21  years  since  the  last 
application  of  mineral  manure,  lOb  has  yielded  more  of  both 
corn  and  straw  than  10a ;  in  all  69^  bushels  more  corn,  and 
61-^  cwts.  more  straw,  or  an  average  annual  excess  of  3f  bushels 
of  corn,  and  2^  cwts.  of  straw. 

It  is  obvious  that  the  excess  of  produce  on  lOi,  over  that  on 
10a,  during  the  last  21  years,  may  be  partly  due  to  the  less 
exhaustion  of  the  mineral  constituents  of  the  soil  on  106  during 
the  first  6  of  the  27  years,  owing  to  the  less  supply  of  ammonia- 
salts  to  it  during  that  period.  But,  if  we  deduct  the  difference 
between  the  produce  on  the  two  plots  during  these  6  years, 
from  the  excess  of  produce  on  lOb  during  the  last  21  years,  we 
still  have,  during  the  latter  period,  an  aggregate  excess  of  54^ 
bushels  of  corn,  and  50f  cwts,  of  straw,  or  an  average  annual 
excess  of  2^   bushels  of  corn,  and  2j  cwts.  of  straw,  on  106, 
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which  amounts  at  least  must  be  attributed  to  the  residue  of  the 
mineral  manures  supplied  now  more  than  20  years  ago. 

The  wheat  experiments  afford  other  illustrations  of  the  lasting 
effects  of  certain  mineral  substances  applied  as  manures  ;  but 
owing  to  the  very  unusual  exhaustion  of  the  mineral  constituents 
of  the  soil  by  the  application  of  ammonia-salts  alone  so  many 
years  in  succession  in  the  cases  above  cited,  the  point  is  suffi- 
ciently forcibly  brought  out  to  render  it  unnecessary  to  adduce 
further  evidence  of  the  same  kind  on  the  subject. 

The  evidence  afforded  by  the  analysis  of  the  produce,  of  the 
soils,  and  of  the  drainage  waters,  is,  however,  perfectly  consistent 
with  that  of  the  field  results. 

Thus,  numerous  analyses  of  the  ash  of  the  grain  and  the  straw 
of  the  produce  of  the  experimental  wheat  plots  show  that  of  Plot 
10a  to  have  become  relatively  deficient,  more  particularly  in 
phosphoric  acid,  but  to  some  extent  in  potass  also,  during  the 
later  years. 

Again,  Baron  Liebig's  son,  Hermann  von  Liebig,  who  had 
asked  to  be  provided  with  samples  for  investigation,  has  partially 
analysed  the  soils  from  some  of  the  Rothamsted  experimental 
wheat  plots ;  and  so  far  as  the  important  constituents  potass  and 
phosphoric  acid  are  concerned,  he  finds  the  amount  of  these 
much  greater,  especially  in  the  upper  layers  of  the  soil,  the 
greater  the  supplies  by  manure. 

Lastly,  on  this  point.  Dr.  Voelckers  analyses  of  the  drainage 
waters  show,  that  very  much  less  of  potass  passed  off  in  that  way 
than  of  either  soda,  lime,  or  magnesia ;  and  also  very  much  less 
of  phosphoric  acid  than  of  sulphuric  acid  or  of  chlorine ;  in  fact^ 
there  is  comparatively  little  loss  by  drainage  of  either. 

The  facts  brought  out  in  this  Section  may  be  briefly  sum- 
marised as  follows : — 

1.  When  either  ammonia-salts,  or  nitrate  of  soda,  or  nitro- 
genous organic  matter  in  the  form  of  rape-cake,  or  farmyard 
manure,  was  applied  for  either  wheat  or  barley,  a  considerable 
proportion  of  the  nitrogen  so  supplied  remained  unrecovered  in 
the  increase  of  the  crop  for  which  the  manure  was  employed  ; 
nor  was  the  whole  recovered  in  many  succeeding  crops. 

2.  When  ammonia-salts  were  applied  in  the  autumn  for 
wheat,  a  much  less  proportion  of  their  nitrogen  was  recovered 
in  the  increase  of  crop,  than  when  they  were  applied  in  the  spring 
for  barley  or  for  oats. 

3.  Analysis  of  the  soils  to  the  depth  of  27  inches,  showed  that 
there  was  a  considerable  accumulation  within  that  depth,  of  the 
nitrogen  of  manure  which  had  not  been  recovered  in  the  increase 
of  the  crop ;  but  that  a  still  larger  amount  remained  to  be  other- 
wise accounted  for. 
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4.  Analysis  of  the  drainage  waters  from  the  experimental 
wheat  plots  showed  that  they  contained  a  large  amount  of  nitrogen 
in  the  form  of  nitrates ;  that  the  quantity  of  nitrates  in  the  drain- 
age was  the  greater  the  greater  the  amount  of  ammonia-salts 
applied  as  manure ;  and  that  (after  autumn  sowing),  the  quantity 
was  very  much  greater  in  the  winter,  than  subsequently  in  the 
spring  and  summer. 

5.  The  analysis  of  the  drainage  waters  further  showed — that 
the  winter  drainage,  after  sowing  ammonia-salts  in  the  autumn, 
may  often  contain  from  two  to  three  parts  (and  sometimes  much 
more)  of  nitrogen  (as  nitrates  and  nitrites)  per  100,000  parts  of 
water.  Calculation  showed  that,  for  every  one  part  of  nitrogen 
per  100,000  parts  of  drainage,  there  will  be  a  loss  of  2J  lbs.  of 
nitrogen  per  acre  for  every  inch  of  rain  passing  beyond  the  reach 
of  the  roots.  In  one  case  Dr.  Frankland's  analysis  showed 
7*841  parts  of  nitrogen  per  100,000  parts  of  drainage,  corre- 
sponding to  a  loss  of  17f  lbs.  of  nitrogen  per  acre,  provided  an 
inch  of  rain  passed  as  drainage  of  that  strength. 

6.  A  given  surface  of  soil  possesses  much  less  capacity  of 
absorption  for  nitrate  of  soda,  or  its  products  of  decomposition, 
than  for  the  ammonia  of  ammonia-salts.  Consequently,  heavy 
rains  soon  after  sowing  would  carry  off  in  the  drainage  water 
more  nitrogen  from  a  dressing  of  nitrate  of  soda,  than  from  a 
corresponding  dressing  of  ammonia-salts.  In  one  case,  after  a 
heavy  dressing  of  nitrate  of  soda  in  the  spring,  Dr.  Voelcker 
found  the  drainage- water  to  contain  5*83  parts  of  nitrogen  per 
100,000  of  water,  corresponding  to  a  loss  of  13  lbs.  of  nitrogen 
per  acre,  per  inch  of  rain  so  passing. 

7.  Owing  to  the  much  less  loss  by  drainage  in  the  case  of 
spring  than  of  winter  sowing,  there  was  not  only  more  increase 
in  the  immediate  crop  from  a  given  amount  of  nitrogen 
applied  in  the  spring  for  barley  (or  oats)  than  in  the  autumn 
for  wheat,  but  there  was  also  much  more  effect  upon  succeeding 
crops,  from  the  at  first  unrecovered  amount^  in  the  case  of  the 
barley  than  in  that  of  the  wheat. 

8.  It  is  probable  that  the  whole  of  the  nitrogen  supplied  ais 
manure  in  ammonia-salts,  or  nitrate  of  soda,  is  either  recovered 
in  the  immediate  increase  of  crop,  retained  in  the  soil  in  a  very 
slowly  available  condition,  or  drained  away  and  lost 

9.  Owing  to  the  slow  decomposition  of  the  nitrogenous 
organic  matter  of  rape-cake  and  farmyard  manure,  their  nitrogen 
is  less  rapidly  available  than  that  of  ammonia-salts  or  nitrate 
of  soda  ;  but,  so  far  as  can  be  judged  from  the  direct  experiments 
on  the  point,  it  would  appar  to  be,  at  the  same  time,  less  subject 
to  loss  by  drainage. 

10.  Certain  important  mineral  or  ash-constitaents  of  manures 
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^potass,  and  phosphoric  acid,  for  example — are,  at  any  rate  in 
the  case  of  the  heavier  soils,  almost  wholly  retained  by  them 
within  the  range  of  the  roots ;  and  they  are  found  to  be  very 
lasting  in  their  effects  upon  succeeding  crops,  provided  there  be 
a  sufficient  available  supply  of  nitrogen  within  the  soil. 


Section  V. — Eesults  obtained  in  otheb  Fields,  and  under 

OTHER  conditions  AS  TO   CROPPING,  MANURING,  &C. 

Before  attempting  to  give  a  general  summary  of  the  results  of 
the  experiments  on  the  growth  of  barley  for  20  years  in  succes- 
sion on  the  same  land,  or  to  draw  any  general  or  practical  con- 
clusions from  them,  it  will  be  well  to  call  attention  to  some 
results  obtained  in  other  fields,  and  under  different,  and  in  some 
cases  less  artificial,  conditions  as  to  cropping,  manuring,  &c.  By 
the  aid  of  the  comparisons  thus  afforded,  some  judgment  may  be 
formed  as  to  whether  any  conclusions  drawn  from  the  results 
obtained  under  the  unusual  conditions  of  the  experiments  which 
have  been  detailed,  may  be  trusted  as  a  guide  to  the  require- 
ments of  the  crop  when  grown  on  other  land,  or  in  the  ordinary 
course  of  farming. 

Two  sets  of  experiments  will  be  noticed.  In  the  first  of  these, 
barley  was  grown  for  3  years  in  succession  on  a  series  of  plots 
which  had  previously  been  differently  manured,  and  grown  10 
crops  of  turnips  in  succession.  In  the  other  case,  barley  has  been 
grown  in  four-course  rotation,  without  manure,  and  with  different 
descriptions  of  manure. 

1.   Three  Years  of  Barley  after  Ten  Years  of  Turnips — 
Bam  Field. 

The  results  of  these  experiments  were  considered  in  some 
detail  in  our  former  paper  on  the  Growth  of  Barley  (vol.  xviii, 
Part  II.,  1858),  and  they  will  therefore  be  referred  to  less  fully 
in  this  place. 

For  the  turnips,  the  area  of  from  7  to  8  acres  was  divided  into 
numerous  plots,  differently  manured ;  and  the  object  in  view  in 
afterwards  taking  3  unmanured  barley-crops  from  the  land  was  to 
test  the  actual  and  comparative  condition  for  corn-growing,  in 
which  the  different  plots  had  been  left,  and,  as  far  as  possible,  to 
equalize  their  condition  (especially  so  far  as  the  nitrogen  which 
had  been  supplied  was  concerned),  before  commencing  a  new 
series  of  turnip  experiments. 

The  turnips  were  grown  in  the  10  years  1843-1852  (Norfolk 
Whites  6  years,  Swedes  4  years).     In  Table  XLVIII.  (p.  355) 
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is  given,  the  produce  of  barley  in  1853, 1854,  and  1855,  on  plots 
manured  for  the  turnips  as  under  : — 

1.  A  series  of  plots  having  various  purely  mineral  manures 
during  the  last  8  of  the  10  years  of  the  turnips. 

2.  Plots  having  the  same  mineral  manures  as  1,  during  the 
last  8  years,  and  ammonia-salts  (an  average  of  45  lbs.  of  nitrogen 
per  acre  per  annum)  during  the  first  6  of  the  last  8  years,  namely 
1845-1850  inclusive. 

3.  Plots  having  the  same  mineral  manures  during  the  last  8 
years  as  1  and  2,  and,  in  addition,  an  average  of  nearly  17  cwts. 
rapeK^ke  (  =  90  lbs.  nitrogen)  per  acre,  per  annum,  during  the 
first  6  of  the  last  8  years. 

4.  Plots  having  the  same  mineral  manures  as  1,  2,  and  3, 
during  the  last  8  years,  and  both  the  ammonia-salts  (=45  lbs. 
nitrogen),  and  the  rape-cake  (=90  lbs.  nitrogen),  per  acre,  per 
annum,  during  the  first  6  of  the  last  8  years. 

There  is  also  given  in  the  Table  the  produce  of  barley  in 
1854  and  1855,  on— 

5.  A  portion  of  the  previously  mineral-manured  turnip-land, 
dressed  for  the  barley-crop  of  1854  with  ammonia-salts,  at  the 
rate  of  400  lbs.  per  acre  (=82  lbs.  nitrogen) ;  but  without  further 
manure  in  1855. 

6.  Another  portion  of  the  previously  mineral-manured  turnip- 
land,  dressed  with  nitrate  of  soda,  at  the  rate  of  550  lbs.  per  acre 
(=  82  lbs.  of  nitrogen),  for  the  barley-crop  of  1854,  and  of 
112  lbs.  (=17  lbs.  of  nitrogen),  for  the  crop  of  1855. 

The  average  produce  of  turnips  over  the  last  8  years  (1845— 
1852)  was  :— 
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Thus,  with  purely  mineral  manures  the  produce  was  but  small ; 
with  mineral  manure  and  ammonia-salts  it  was  more;  with 
mineral  manure  and  rape-cake  again  rather  more ;  and  with 
mineral  manure,  ammonia-salts,  and  rape-cake,  together,  it 
was  the  heaviest,  but  still,  on  the  average,  only  about  12-J-  tons 
of  roots,  and  4|-  tons  of  leaves,  per  acre  per  annum.  On  some 
portions  the  mineral  manures  supplied  more  of  all  the  mineral 
constituents  than  were  removed  in  the  turnip-crops,  but  on  others 


354         Report  of  Experiments  on  the  Growth  of  Barley y 

they  did  not;  yet,  there  was  so  little  difference  in  the  subse- 
quent produce  of  barley  on  the  different  mineral-manured  plots, 
that  only  the  average  of  all  is  given  in  each  case  in  the  Table. 

For  comparison  with  the  produce  of  barley  after  turnips, 
there  is  also  given  in  the  top  line  of  each  division  of  the  Table 
XL VIII.  (p.  355),  that  without  manure  in  the  same  seasons 
(which  were  the  second,  third,  and  fourth  of  the  20),  in  the  field 
in  which  the  crop  has  now  been  grown  for  so  many  years  in 
succession. 

The  figures  show  that,  over  the  three  years,  there  were  ob- 
tained after  the  mineral-manured  turnips,  an  average  of  only  20 
bushels  of  barley  grain,  and  not  quite  12  cwts.  of  straw,  per 
acre  per  annum  ;  or  not  two-thirds  as  much  as  without  manure 
after  barley,  clover,  wheat,  barley,  and  barley,  in  the  same  seasons, 
in  the  field  in  which  the  crop  is  now  being  grown  continuously. 

If,  as  has  been  maintained  on  high  authority,  the  increased 
produce  of  corn  which  is  obtained  in  rotation,  is  due  to  the 
accumulation,  or  elaboration,  during  the  growth  of  other  crops,  of 
the  mineral  constituents  required  for  the  com,  it  might  surely  be 
expected  that,  after  a  series  of  mineral-manured  turnip-crops,  for 
which,  on  some  of  the  plots,  more  of  every  mineral  constituent 
was  supplied  in  the  manure  than  was  taken  off  in  the  produce, 
we  should  have  full  crops  of  barley.  But  what  are  the  facts? 
We  have  after  the  mineral-manured  turnips  three  perfectly  insig^  ' 
niiicant  barley-crops,  and  much  less  than  when  barley  was  grown 
after  three  immediately  preceding  corn-crops. 

The  question  arises — in  what  constituent,  or  constituents,  had 
the  mineral-manured  turnips  so  exhausted  the  soil  as  to  bring 
it  into  a  condition  even  far  worse  for  the  after  growth  of  barley 
than  when  (after  clover)  three  white  straw  crops  had  been 
grown  in  succession — namely,  wheat  without  manure,  barley 
with  sulphate  of  ammonia,  and  barley  without  manure  ? 

It  is  seen  that  where,  besides  the  mineral  manures,  ammonia- 
salts  (experiment  2),  rape-cake  (experiment  3),  and  ammonia-salts 
and  rape-cake  together  (experiment  4),  were  applied  annually 
during  the  first  6  of  the  last  8  years  of  turnips,  there  was  more 
produce  of  barley,  both  corn  and  straw,  than  where  the  mineral 
manures  had  been  applied  alone ;  and  there  was  more  where 
rape-cake,  or  ammonia-salts  and  rape-cake  together,  were  em- 
ployed, than  where  the  ammonia-salts  without  rape-cake  were 
used.  The  rape-cake  not  only  supplied  about  twice  as  much 
nitrogen  per  acre  as  the  ammonia-salts,  but  the  nitrogen  it  con- 
tained would  exist  in  a  condition  both  less  rapidly  available  and 
less  liable  to  loss  by  drainage.  The  results  obtained  after  the 
mineral-manured  turnips  (experiment  1)  exclude  the  supposition 
that  the  increase  of  produce,  where  ammonia-salts  had  also  been 


for  Twenty  Years  in  succession  on  tlie  same  Land. 

Table  XLVIIL— Three  Years  of  Barley  after  Ten  Years  of  Turnips. 
BARN-FIELD. 


Pboduce  of  Barlit  vwk  J 

PARTICULARS  OF  MANURES,  &a 

1863. 

1854. 

1866. 

A 
3 

Dressed  Com — Bushels. 


Hoos-Field  — 
Barley,  without  manure,  after  3  corn-crops 


Barn-Field— 
Barley,  after  10  yrs.  Turnips  manured  as  under — 

1  Mineral  manures  (last  8  years) 20^ 

2  Mineral  manures  (8  yrs.);  Ammonia-salts  (6  yrs.) 2d| 

3  Mineral  manures  (8  yrs.) ;  Rape-cake  (6  yrs.) 28| 

4  Mineral  manures  (8  yrs.) ;  Ammonia-salts  and  Rape-cake  (6  yrs.)  29| 

5  Mineral  manures  (S  yrs.);  Ammonia-salts,  for  Barley,  1854  ..  '  (20}) 

6  Mineral  manures  (8  yrs.) ;  Nitrate  soda,  for  Barley,  64  &  '55     '  (2o|) 


26 


35} 


19J 
21J 
24i 
23i 

52} 

54| 


34i 


20 
21f 
231 
23t 

26{ 
40] 


Straw  (andOhafi)— Cwts. 


Hoos-Field— 
Barley,  without  manure,  after  3  corn-crops 


Bam-field — 
Barley,  after  10  yrs.  Turnips  manured  as  under — 

1  Mineral  manures  (last  8  years) 

2  Mineral  manures  (8  yrs.) ;  Ammonia-salts  (6  yrs.) 

3  Mineral  manures  (8  yrs.) ;  Rape-cake  (6  yrs.) 

4  Mineral  manures  (8  yrs.) ;  Ammonia-sal te  and  Rape-cake  (6  yrs.) 

5  Mineral  manures  (8  yrs.^;  Ammonia-salts,  for  Barley,  1854  . 

6  Mineral  manures  (8  yrs.) ;  Nitrate  soda,  for  Barley  '54  &  '55 . 


171 

221 

in 

12} 
13| 
17 
16J 

12J 
16* 

lOJ 

io| 

12| 

(12f) 
(12J) 

;^ 

12f 
22 

Total  Produce  (Com  and  Straw)— lbs. 


Hoos-Field— 

Barley,  without  manure  after  3  corn-crops        

Barn-Field— 
Barley,  after  10  yrs.  Turnips  manured  as  under — 

1  Mineral  manures  (last  8  years) 

2  Mineral  manures  (8  yrs.) ;  Ammonia-salts  (6  yrs.) 

3  Mineral  manures  (8  yrs.)  ;  Rape-cake  (6  yrs.) 

4  Mineral  manures  (8  yrs.) ;  Ammonia-salts  and  Rape-cake  (6  yrs.) 

5  Mineral  numures  (8  yrs.);  Ammonia-salts,  for  Barley,  1854  .. 

6  Mineral  manures  (8  yrs.) ;  Nitrate  soda,  for  Barley,  '54  &  '55 


3467 


2618 
2864 
3558 
3546 

(2618) 
(2618) 


4462 


7377 
8005 


3923 


2474  2206 
2691  '  2331 
3171  2712 
3136   2555 


2852 
4727 
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used,  was  due  to  any  action  that  they  might  have  in  increasing 
the  available  supply  of  mineral  constituents  within  the  soil,  or  that 
the  effects  of  the  residue  of  rape-cake  were  attributable  to  the 
mineral  constituents  it  supplied.  There  can,  indeed,  be  no 
doubt  that,  in  all  three  experiments,  the  increased  produce  of 
barley  was  due  to  an  increased  supply  of  available  nitrogen 
within  the  soil  where  it  had  been  applied  in  the  manures  for  the 
turnips.  Still,  in  neither  case  is  there  as  much  produce  of  barley 
as  without  manure  in  the  other  (Hoos)  field,  where  the  barley  was 
grown  after  several  previous  corn-crops. 

But  experiments  5  and  6  afford  conclusive  evidence  that  it 
was  of  available  nitrogen  for  the  barley  that  the  soil  had  become 
so  exhausted  by  the  growth  of  10  successive  crops  of  turnips. 

Thus,  in  the  second  year  of  barley,  1854,  those  portions  of  the 
mineral-manured  turnip-plots  which  were  left  without  further 
manure  (experiment  I)  gave  19 J  bushels  of  com,  and  12 J  cwts. 
of  straw,  per  acre ;  whilst  a  portion  to  which  ammonia-salts,  at  the 
rate  of  400  lbs.  per  acre,  were  applied  (experiment  5),  gave  52-2- 
bushels  of  corn,  and  39^  cwts.  of  straw ;  and  where  550  lbs.  nitrate 
of  soda,  containing  about  the  same  quantity  of  nitrogen  as  the 
ammonia-salts,  was  applied  (experiment  6),  there  were  obtained 
54^  bushels  of  com,  and  42f  cwts.  of  straw.  In  fact,  by  the  simple 
addition  of  ammonia-salts  or  nitrate  of  soda,  from  3  to  3}  times 
as  much  total  produce  (corn  and  straw  together)  was  grown. 

Though  not  shown  in  the  Table,  it  may  be  mentioned  as 
remarkable,  that  although  the  produce  without  manure  was  very 
different  in  the  two  fields,  that  obtained  wh^n  a  given  amount  of 
nitrogen  in  the  form  of  ammonia-salts  or  nitrate  of  soda  was 
applied  was  very  nearly  identical  in  the  different  fields.  The 
conclusion  is  that,  in  both,  the  mineral  constituents,  though 
abundant,  were  unavailing  in  the  absence  of  a  sufficiency  of 
available  nitrogen,  but  that  when  this  was  superadded,  the 
amount  of  growth  and  produce  was  dependent  on  the  amount  of 
its  supply,  and  the  characters  of  the  season. 

Lastly,  in  the  third  year  of  barley  after  turnips  (1855),  the 
Plot  5,  which  had  received  ammonia-salts  in  the  previous  year, 
gave  about  6^  bushels  more  corn,  and  2J  cwts.  more  straw,  than 
the  exclusively  mineral-manured  plots ;  and  Plot  6,  which  again 
received  nitrate  of  soda,  but  only  in  small  quantity  (112  lbs.  per 
acre),  gave  more  than  twice  as  much  of  both  com  and  straw  as 
the  purely  mineral-manured  plots. 

There  is  still  evidence  of  another  kind,  which  may  be  cited  as 
showing  that  it  was  of  available  nitrogen  that  the  turnips  had 
rendered  the  soil  so  deficient  for  the  after-growth  of  barley.  It  may 
be  assumed  that,  on  the  average,  between  25  and  30  lbs.  of  nitrogen 
would  be  annually  removed  from  the  Rothamsted  soil  by  wheat 
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or  barley  grown  year  after  year  without  nitrogenous  manure. 
But  it  is  estimated  that  from  the  mineral-manured  turnip-plots 
there  were,  over  the  10  years,  more  than  50  lbs,  of  nitrogen  per 
acre  per  annum  removed.  As,  however,  on  some  of  the  plots 
small  quantities  of  ammonia-salts  or  rape-cake  were  applied  in 
the  first  two  years  of  the  ten  of  turnips,  it  is,  perhaps,  more  to  the 
purpose  to  take  the  average  over  the  last  8  years  of  turnips 
only ;  and  this  would  show  about  45  lbs.  of  nitrogen  removed 
per  acre  per  annum.  An  immaterial  proportion  of  this  might  be 
due  to  the  small  amounts  of  nitrogenous  manures  applied  in  the  first 
two  years.  Still,  it  may  be  assumed  that  about  l|  time  as  much 
nitrogen  was  removed  from  the  land  for  8,  if  not  for  10  years,  in 
succession,  as  would  have  been  taken  in  an  equal  number  of  crops 
of  wheat  or  barley  grown  without  nitrogenous  manure.  No 
wonder,  then,  that  considerably  less  barley  has  been  grown  in  3 
years  after  a  series  of  minersJ-manured  turnip-crops,  than  was 
obtained  in  another  field  after  a  less  number  of  corn-crops. 

The  results  obtained  in  Barn-field  afford  a  striking  illustration 
of  the  dependence  of  the  turnip-plant  on  a  supply  of  avail- 
able nitrogen  within  the  soil,  and  of  its  comparatively  great 
power  of  exhausting  it  They  are  also  perfectly  consistent  with 
those  in  Hoos-field,  in  showing  that  mineral  manures  will  not 
yield  fair  crops  of  barley,  unless  there  be,  within  the  soil,  a 
liberal  supply  of  available  nitrogen.  The  results  obtained  under 
such  very  different  conditions  in  the  two  fields  are,  in  fact, 
strikingly  mutually  confirmatory. 

2.  Barley  in  Four-Course  Rotation  of — Turnips^  Barley ^  Clover 
or  Beansj  and  Wheat — AgdelUField, 

These  experiments,  which  are  still  in  progress,  were  com- 
menced in  1848,  so  that  the  crop  of  1871  was  the  twenty-fourth, 
and  completed  the  sixth  course.  The  produce  of  barley  obtained 
in  the  first  three  courses  was  given  in  die  paper  above  referred  to, 
but  it  is  now  given,  though  in  less  detail  for  each  course,  for  the 
six  completed  courses. 

The  area  of  about  2^  acres  was  divided  into  three  equal  portions. 
One-third  has  been  left  entirely  unmanured  from  the  commence- 
ment; one-third  has  been  manured  with  superphosphate  of 
lime  *  alone,  once  every  4  years,  that  is  for    the   turnip-crop 

*  QuADtities  per  acre,  as  under'— 


Ist  Course 

2nd  Course         

3rd,  4th,  5th,  &  6th  Courses 


Bone<«Bh. 


Ibe. 
100 
160 
200 


Salphorlc  Acid. 
(Sp.gr.  !•»). 


lbs. 
100 
180 
150 

2   B   2 
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commencing  each  course;  and  one-third,  also  for  the  turnip- 
crop  only,  with  a  complex  manure,  consisting  of  superphosphate 
of  lime,  salts  of  potass,  soda,  and  magnesia,  sulphate  and  muriate 
of  ammonia,  and  rape-cake.* 

From  half  of  each  of  the  three  plots  the  whole  turnip-crop 
(roots  and  tops)  was  removed ;  on  the  other  half  the  roots  were 
consumed  on  the  land  by  sheep,  and  the  uneaten  leaves  spread 
and  ploughed  in.  In  the  first  course  clover  was  grown  as  the  third 
crop;  but  in  the  second,  third,  fourth,  fifth,  and  sixth  courses, 
instead  of  clover,  half  of  each  plot  was  sown  with  beans,  and  the 
other  half  left  fallow. 

It  would  be  out  of  place  here,  to  describe  the  results  obtained 
in  these  experiments  on  rotation,  any  more  than  is  essential  to 
explain  the  conditions  under  which  the  barley  was  grown.  The 
results  which  will  be  noticed  relating  to  that  crop  are  only  those 
obtained  on  the  portion  of  each  of  the  three  plots  from  which 
the  turnips  were  entirely  removed,  and  on  which,  in  the  latei 
courses,  beans  (not  fallow)  replaced  the  clover.  The  facts  of 
chief  importance  in  relation  to  the  other  crops  are  as  to  the 
quantity  of  turnips  removed  from  the  land  before  the  growth  of 
the  barley.  The  average  produce  of  turnips  per  acre  over  the 
first  five  courses  (the  crop  failing  in  the  sixth)  was— 


Without  Manure. 

SapegSphate              ^^ 

Roots     

Leaves 

Tons.     Cwts. 
1           6f 

0         10} 

Tons.     Cwts. 
6         16} 

1           8 

Tons.      Cwts. 
12         2} 

2         2} 

Total  ..     .. 

1     m 

8           4} 

14         5 

Under  each  of  the  three  conditions  as  to  manuring,  the  produce 
of  turnips  was  much  less  in  the  later  than  in  the  earlier  courses. 
This  was,  probably,  partly  owing  to  the  higher  condition  of  the 
land,  dependent  on  previous  manuring  and  cropping,  at  the  com- 
mencement of  the  first  than  of  the  subsequent  courses ;  but  it 
was  partly  due   to  the  characters  of  the  seasons.     Indeed,  in 


♦  Qaantities  per  acre  as  under — 


Bone- 
ash. 


Sulph- 
uric 
Acid. 


Potass. 


Sulph- 
ate 
Soda. 


Sulph- 
ate 
Mag- 


Sulph- 
ate 
Am- 
monia. 


Muri- 
ate 
Am- 
monia. 


cake. 


1st  Course      

2Dd  Course      

Srd,  4th,  5th,  &  6th  Courses 


lbs. 
100 
160 
200 


lbs. 
100 
120 
150 


lbs. 
100 


Ibe. 


lbs. 


lbs. 


300 
300 


100 
200 


100 
100 


lbs. 
100 
100 
100 


Iba. 
100 
100 
100 


1000 
2000 
2000 
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1868,  the  first  year  of  the  sixth  course,  turnip-seed  was  sown  twice^ 
but  entirely  failed,  owing  to  the  dryness  of  the  season ;  and  the 
land  was  then  ploughed  up,  and  left  fallow  for  the  barley. 

The  result  in  regard  to  the  turnips  may  be  stated  in  general 
terms  as  follows  : — 

Without  manure  there  was  scarcely  any  produce  of  turnips  at 
all;  there  was,  therefore,  no  exhaustion  of  the  land  by  the 
removal  of  the  crop;  and  it  was,  practically  speakings  left 
fallow  for  the  barley. 

With  superpfiosphate  of  lime  alone  only  small  crops  of  turnips 
were  grown,  especially  in  the  later  courses ;  still,  much  more  was 
removed  from  the  land  than  without  manure ;  and,  as  nothing 
was  supplied  besides  what  the  superphosphate  itself  contained, 
the  land  was,  so  far  as  other  constituents  are  concerned,  left  in  a 
much  more  exhausted  condition  for  the  growth  of  the  barley 
than  without  any  manure  whatever. 

With  the  mixed  manure  fair  crops  of  turnips  were  removed  in 
the  earlier,  but  less  in  the  later  courses ;  and  (excepting  in  the 
first  year)  there  would  remain  in  the  land  a  considerable  residue 
from  the  manures  applied,  and  hence  it  would  be  left  in  a 
higher  condition  for  the  barley  than  after  either  the  unmanured 
or  the  superphosphated  turnips. 

The  produce  of  barley,  under  each  of  the  three  conditions  as 
to  manuring  for  the  turnips,  in  each  of  the  six  successive 
courses,  and  on  the  average  of  the  six  courses,  is  given  in  Table 
XLIX.  (p.  360);  and,  for  comparison,  there  is  also  given,  in 
the  top  line  of  each  division,  the  produce,  without  manure, 
in  the  same  seasons,  in  the  field  in  which  barley  is  grown  year 
after  year  on  the  same  land. 

It  will  not  be  necessary  to  go  into  any  detail  respecting  the 
produce  of  the  individual  years  any  further  than  to  notice 
the  apparently  anomalous  results  of  the  first  year.  The  much 
higher  produce  of  barley  after  the  unmanured  than  after  the 
mixed-manured  turnips,  may  be  partly  owing  to  some  irre- 
gularities in  the  condition  of  the  land  at  the  commencement ; 
but  it  is,  doubtless,  chiefly  due  to  the  fact  that  there  had  been 
removed  from  the  unmanured  plot  only  about  3:^^  tons  of  roots, 
and  2^  tons  of  tops,  and  from  the  mixed-manured  plot  nearly 
11  tons  of  roots,  and  more  than  7^  tons  of  tops ;  whilst,  as  the 
foot-note  at  p.  358  will  show,  the  mixed  manure  was  much  less 
liberal  for  the  first  than  for  the  subsequent  courses.  There  was, 
in  fact,  not  only  very  much  more  turnips  removed  from  the 
manured  than  from  the  unmanured  plot,  but  there  would  be 
much  less  residue  of  manurial  constituents,  if  any,  left  for  the 
barley  of  the  first  course,  than  for  that  of  either  of  the  subse- 
<juent  courses. 
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Table  XLIX.— Barley  in  Four-course  Rotation  of— 
Turnips,  Barley,  Clover  or  Beans,  and  Wheat. 


Pjecoducb  of  Barlkt  pxb  Acrb. 

PARTICULARS  OF  MANURES,  &c. 

1849. 

1863. 

1857. 

1861. 

1865. 

1869. 

Avengi 

Dressed  Corn— Bushels. 

Hoos-Field— 
Barley,  unmanured,  after  3  Com  crops 

Agdell-Field— 
Barley,  in  Four-course  Rotation — 

Unmanured,  continuously 

Superphosphate,  for  turnips  only 
Mixed  Manure,  for  turnips  only 


26 

30} 

16} 

19} 

IS 

44i 

29 

28J 

341 

28i 
38l 

48* 
28} 
48 

S8i 

60} 

39 

241 

421 

21} 


Straw  (and  Chaff)— Cwts. 


Hoos-Field— 
Barley,  unmanured,  after  3  Corn-crops 

Agdell-Field— 

Barley,  in  Four-course  Rotation — 

Unmanured,  continuously 

Superphosphate,  for  turnips  only 

Mixed  Manure,  for  turnips  only       ..     .. 


"i 

14} 

101 

^ 

lot 

26 
18 
18 

2H 

16i 
-231 

28} 

3 

191 
23i 

17 
18 
29} 

12J 


21| 

'Si 


Total  Produce  (Corn  and  Straw) — lbs. 


Hoos-Field— 
Barley,  unmanured,  after  3  Corn-crops 

Agdell-Field— 
Barley,  in  Four- course  Rotation — 

Unmanured,  continuousl;^ 

Superphosphate,  for  turnips  only 
Mixed  Manure,  for  turnips  only 


5656 
3841 
3794 


3467 


4465 
3560 
4873 


3295 


5337 
3076 
5168 


2107 


4718 
3775 
7391 


2042 


4182 
3394 
5146 


2016 


3358 
3686 
5800 


2585 


461S 
355S 
5362 


It  has  already  been  shown  that  the  produce  of  barley  was 
much  less  after  10  tumip-crops — the  last  8  with  mineral  manures 
only — than  after  3  preceding  corn  crops ;  but,  as  the  top  line  in 
each  of  the  divisions  of  the  Table  (XLIX.)  shows,  the  produce 
grown  year  after  year  on  the  same  land  without  manure  declined 
considerably  in  the  later  years.  It  is  now  seen  that  the  quantity 
of  barley  grown  in  rotation  without  manure,  is  very  considerably 
greater  than  that  grown  in  succession  without  manure.  The 
produce  is,  indeed,  considerably  higher  when  grown  in  rotation 
after  unmanured,  than  after  superphosphated  turnips.  This  is 
accounted  for  by  the  fact  already  stated,  namely,  that  as  scarcely 
any  turnips  were  removed  from  the  unmanured  plot^  the  land 
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was  practically  left  fallow  for  the  barley;  whilst,  from  the 
superpbospbated  plot,  the  quantity  removed  would  considerably 
exhaust  the  land.*  Again  (omitting  the  first  year),  the  produce 
after  the  removal  of  the  full-manured  and  larger  crops  of  turnips 
was  uniformly,  and  on  the  average,  very  much  higher  than  after 
the  removed  superpbospbated  turnips,  and  also  generally,  and 
on  the  average,  higher  than  after  the  unmanured  turnips.  This 
larger  produce  of  barley  after  the  removal  of  the  larger  crops  of 
turnips  grown  by  the  mixed  manure,  is  doubtless  due  to  the  fact 
that  there  would  still  be  a  considerable  residue  of  the  manure 
left  within  the  soil. 

It  has  already  been  shown,  both  by  the  results  of  the  growth 
of  barley  year  after  year  on  the  same  land,  and  by  those  of  its 
growth  after  the  removal  of  a  series  of  mineral-manured  turnip- 
crops,  that  a  liberal  supply  of  mineral  constituents  alone  is 
insufficient  to  secure  a  fair  crop  of  barley.  In  both  sets  of  expe- 
riments it  was  also  shown  that  the  further  addition  of  nitrogenous 
manure  raised  the  produce  to  a  maximum.  It  might  safely  be 
concluded,  therefore,  that  the  larger  produce  of  barley  after  the 
full  manured,  than  after  the  superpbospbated  or  the  unmanured 
turnips  in  rotation,  was  not  attributable  to  any  residue  of  mineral 
constituents  alone  which  would  be  left  after  the  removal  of  the 
highly  manured  roots ;  and  that  the  larger  produce  after  the  ub- 
maniired  than  after  the  superpbospbated  turnips  was  not  due  to 
a  less  exhaustion  or  greater  accumulation  of  available  mineral 
constituents  where  the  smaller  crop  of  turnips  was  removed. 

But  other  evidence  is  not  wanting  to  confirm  the  conclusion 
that  the  higher  produce  of  barley  after  the  unmanured  than  after 
the  superpbospbated  turnips  in  rotation,  and  the  higher  produce 
still  after  the  full-manured  than  after  the  unmanured  turnips, 
were  each  due,  in  great  part,  to  an  accumulation  of  available 
nitrogen  within  the  soil  for  the  barley.  Thus,  it  is  estimated 
that,  from  the  superpbospbated  plot,  which  yielded  the  smallest 
produce  of  barley,  the  turnips  would  probably,  on  the  average 
of  the  five  seasons  in  which  they  grew,  remove  about  50  lbs.  of 
nitrogen  per  acre,  or  more  than  would  be  supplied  in  200  Ibs^ 
ammonia-salts.  From  the  unmanured  plot  they  would  remove 
only  from  one-fourth  to  one-third  as  much  ;  and  much  less  than 
would  be  contained  in  the  increased  produce  of  a  corn-crop  that 
would  result  from  the  fallowing  of  the  land ;  so  that,  presumably, 
there  would  remain  a  considerable  available  store  for  the  barley. 
From  the  mixed-manured  plot,  again,  though  the  turnip-crop 
of  the  first  course  most  probably  removed  considerably  more 

*  The  larger  produce  of  barley  on  the  superphosphated  than  on  the  unmanured 
plot  in  1869  is  only  apparently  an  exception;  for,  as  has  been  stated,  the  turnips 
fiiiled  in  1868,  and  there  was,  therefore,  notlung  removed  from  either  plot  in  that 
year. 
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nitrogen  than  was  supplied  in  the  manure,  the  average  produce 
of  the  subsequent  courses  would  appear,  by  calculation,  to  have 
removed  much  less  than  was  supplied ;  and,  as  most  of  that 
which  was  supplied  was  in  the  form  of  rape-cake,  there  would 
doubtless  be  an  effective  residue  left  within  the  soil. 

To  sum  up  the  results  on  the  point: — As  in  other  experi- 
ments, so  also  in  these,  in  which  barley  was  grown  in  rotation, 
and  under  three  very  different  conditions  as  to  manuring,  the 
evidence  is  sufficiently  conclusive,  and,  therefore,  corroborative 
of  that  in  the  other  cases,  that  an  essential  condition  for  the 
growth  of  a  full  crop  of  barley,  whether  in  rotation,  or  under 
less  usual  conditions,  is  a  liberal  supply  of  available  nitrogen 
within  the  soil. 


Section  VI. — Summary  and  General  Conclusions,  showing 
THE  Practical  Bearings  of  the  Results. 

In  a  former  paper  it  was  shown,  that  wheat  had  been  suc- 
cessfully grown  for  twenty  years  in  succession  on  the  same  land ; 
that  the  produce  without  manure  had,  during  that  period, 
diminished  comparatively  little  ;  and  that  that  by  farmyard- 
manure,  and  by  certain  artificial  manures,  had  increased  con- 
siderably. The  thirtieth  wheat  crop  is  now  growing,  and  shows 
no  deterioration,  in  either  quantity  or  quality,  where  the  proper 
manures,  natural  or  artificial,  have  been  supplied.  The  most 
prominent  result  was,  and  still  is,  that  mineral  manures  alone 
increase  the  produce  scarcely  at  all ;  that  nitrogenous  manures 
alone  increase  it  very  considerably ;  but  that  the  largest  crops  are 
obtained  when  nitrogenous  and  mineral  manures  are  applied 
together. 

How  far  do  the  results  now  recorded  in  regard  to  barley  accord 
with  those  which  have  been  obtained  with  its  botanical  ally — 
wheat  ? 

The  results  on  the  growth  of  barley,  without  manure,  by  farm- 
yard manure,  and  by  a  great  variety  of  artificial  mixtures,  each 
used  for  twenty  jears  in  succession  on  the  same  land,  have  been 
given  in  detail  in  the  foregoing  pages ;  and  they  have  been  com- 
pared with  those  obtained  with  wheat  under  corresponding  con- 
ditions. They  have  been  classified,  and  given  in  separate 
sections,  and  at  the  conclusion  of  the  sections  they  have  been 
more  or  less  formally  summarised.  It  remains  to  call  attention 
here  to  the  most  prominent  results  of  the  inquiry  as  a  whole, 
with  as  little  reference  to  detail  as  may  be  consistent  with  clear- 
ness, referring  the  reader  to  the  detailed  discussion  of  individual 
points,  and  to  the  summaries,  given  at  the  conclusion  of  pre- 
ceding sections,  for  any  further  illustration  or  confirmation  that 
may  be  needed. 
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The  twenty-second  crop  of  barley  in  succession  is  now  growing, 
in  a  field  immediately  adjoining  that  devoted  to  the  experiments 
on  wheat,  and  having  a  soil  and  subsoil  of  similar  general  cha- 
racters, namely,  "  a  somewhat  heavy  loam,  with  a  subsoil  of  raw 
yellowish-red  clay,  but  resting  in  its  turn  upon  chalk,  which  pro- 
vides good  natural  drainage."  It  is  obvious  that,  in  wet  seasons, 
such  a  soil  is  not  well  suited  for  the  growth  of  the  crop  after 
roots  fed  on  the  land  by  sheep,  as  is  the  custom  of  the  locality ; 
but  the  results  which  have  been  recorded  abundantly  prove  that, 
when  grown  under  favourable  conditions,  large  crops  of  barley, 
of  good  quality,  may  be  obtained  from  such  land. 

PVithout  manure^  the  average  produce  of  barley,  over  twenty 
years,  was  21  bushels  of  dressed  corn,  of  52^  lbs.  per  bushel,  and 
12  cwts.  of  straw.  The  quantity  fell  off  considerably,  but  the 
quality  was  considerably  higher  over  the  second  than  over  the 
first  ten  years.  Compared  with  wheat  without  manure,  barley 
gave  more  cdrn,  less  straw,  but  nearly  the  same  quantity  of 
total  produce  ;  it,  however,  fell  off  more  in  produce  of  grain,  and 
about  equally  in  straw,  over  the  later  years. 

By  Farmyard  manure^  the  average  annual  produce  was  more 
than  48  bushels  of  dressed  corn,  of  54 J^  lbs.  per  bushel,  and 
28  cwts.  of  straw.  The  quantity  of  both  grain  and  straw,  and 
the  quality  of  the  grain,  were  considerably  higher  over  the  second 
than  over  the  first  ten  years.  As  without  manure,  so  with  farm- 
yard manure,  barley,  compared  with  wheat,  yielded  more  corn, 
less  straw,  but  much  about  the  same  quantity  of  total  produce. 

Mineral  manures  alone  gave  very  poor  crops ;  and  the  quan- 
tity of  both  corn  and  straw  fell  off  considerably  during  the  later 
years.  With  barley  there  was  much  more  grain,  rather  less 
straw,  but  considerably  more  total  produce  than  with  wheat 

Nitrogenous  manures  alone  gave  much  more  barley  than  mineral 
manures  alone ;  the  produce  declined  much  less  in  the  later 
years  ;  and,  for  twenty  years  in  succession,  fair,  though  not  full, 
crops  were  obtained. 

Nitrogenous  and  mineral  manures  together  gave,  for  twenty  years 
in  succession  on  the  same  land,  rather  more  of  both  corn  and  straw 
than  farmyard  manure,  considerably  more  than  the  average  barley 
crop  of  the  country  under  rotation,  and  an  average  weight  per 
bushel  of  between  53  and  54  lbs.  With  the  same  amount  of 
nitrogen,  and  the  same  mineral  manure,  applied  for  twenty 
years,  in  the  autumn  for  wheat,  and  in  the  spring  for  barley,  the 
barley  gave  much  more  corn,  more  straw,  and  nearly  one-third 
more  total  produce  than  the  wheat 

Thus,  then,  with  barley  as  with  wheat,  mineral  manures 
alone  failed  to  enable  the  plant  to  obtain  sufficient  nitrogen  and 
carbon  to  yield  even  a  fair  crop.  The  greater  effect  of  nitro- 
genous manures  alone   showed  that  the  soil,  in  its  practically 
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com-exbausted  condition,  was  relatively  richer  in  available 
mineral  constituents  than  in  available  nitrogen.  And  the 
generally  greater  ejQTect  by  nitrogenous  and  mineral  manures 
together,  than  by  farmyard  manure — which  contained  not  only 
very  much  more  nitrogen,  but  a  large  amount  of  decomposii^ 
carbonaceous  organic  matter,  and  probably  more  of  every  mineral 
constituent  than  the  crop — showed  that  the  nitrogen  of  the  farm- 
yard manure  was  in  a  far  less  rapidly  available  condition,  and 
that  its  supply  of  carbon  was  aj  any  rate  unessential. 

It  is  hardly  necessary  to  add,  that  the  field  results  with  barley, 
equally  with  those  with  wheat,  are  entirely  inconsistent  with  the 
mineral  theory  so  long  in  controversy,  according  to  which — fer- 
tility was  quite  independent  of  the  ammonia  conveyed  to  the 
soil ; — if  only  the  necessary  mineral  constituents  were  supplied  in 
sufficient  quantity  and  in  available  form,  our  cultivated  plants, 
graminaceous  as  well  as  leguminous,  would  derive  sufficient 
ammonia  from  the  atmosphere ; — the  presence  of  ammonia  in  our 
manures  was  immaterial ;  and — the  entire  future  prospects  of 
agriculture  depended  upon  our  being  able  to  dispense  with 
ammonia  in  our  manures,  therefore  with  animal  manures.* 

It  is  a  very  remarkable  and  very  significant  fact,  that  not  only 
by  farmyard  manure,  but  also  by  artificial  manures  containing  no 
carbon,  an  average  of  not  far  short  of  50  bushels  of  barley-grain 
(or  more  if  reckoned  at  only  52  lbs.  per  bushel),  and  nearly 
80  cwts.  of  straw,  or  much  more  than  the  average  crop  of  the 
country  under  rotation,  should  have  been  obtained  by  the  growth 
of  the  crop  year  after  year  on  the  same  land  for  twenty  years  in 
succession.  Not  only  was  such  an  average  obtained  over  the 
twenty  years,  but  there  was  even  rather  more  com,  higher  quality, 
only  little  less  straw,  and  nearly  identical  total  produce  (com 
and  straw  together),  over  the  second  compared  with  the  first  ten 
years,  showing  that,  hitherto  at  least,  there  is  practically  no  ex- 
haustion by  the  continuous  growth  of  such  large  crops  under 
such  conditions  of  soil  and  manuring. 

It  was  with  farmyard  manure,  however,  the  annual  use  of 
which  has  resulted  in  a  very  great  accumulation  within  the  soil, 
of  nitrogen,  of  carbon,  and  probably  of  every  mineral  constituent 
also,  that  there  has  been  the  greatest  increase  of  produce,  and 
especially  of  corn,  over  the  second  as  compared  with  the  first  ten 
years.  On  the  other  hand,  without  manure,  with  mineral  manure 
alone,  and  with  ammonia-salts  alone — that  is,  with  defective  soil 
conditions — there  was  a  considerable  deficiency  of  both  com  and 
straw  over  the  second  half  of  the  period ;  the  greater  deficiency 
the  more  defective  the  manuring,  and  die.  greater  the  relative 

*  For  further  remarks  on  the  present  position  of  the  mineral  theorj  coutroTersy, 
see  pp.  90-91  and  98-100. 
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deficiency  of  nitrogen  in  the  soil ;  for  the  falling  off  was  con- 
siderably more  marked  with  mineral  manure  alone,  than  with 
ammonia-salts  alone. 

It  will  be  obvious  that  an  average  of  50  bushels  of  bailey-grain, 
and  30  cwt  of  straw,  would  not  be  maintained  without  great 
fluctuations  from  year  to  year,  according  to  season.  Indeed,  in 
no  two  years  of  the  twenty  did  one  and  the  same  manure  yield 
precisely  the  same  result  both  as  to  the  quantity  and  the  quality 
of  its  produce ;  nor  were  the  seasons  which  were  more  or  less 
favourable  than  the  average  for  one  description  of  manure 
equally  favourable  for  other  descriptions.  Thus,  comparing  the 
least  and  the  most  productive  seasons  of  the  twenty,  there  were 
obtained  (reckoning  the  total  corn  at  52  lbs.  per  bushel) — without 
manure  15^  and  37|  bushels,  or  a  difference  of  22  bushels ;  with 
farmyard  manure,  32  bushels  and  60  bushels,  or  a  difference 
of  28  bushels:  lastly,  with  the  two  most  productive  artificial 
manures,  there  were  obtained  30f  and  36^  bushels  in  the  worst 
season,  and  66  and  68  bushels  in  the  best  season,  or  a  difference 
in  favour  of  the  good  season  of  35^  and  31f  bushels  of  grain. 
That  is  to  say,  with  one  and  the  same  expenditure  for  manure, 
there  was  a  difference  in  the  quantity  of  the  produce  obtained  in 
the  two  seasons,  of  from  nearly  32  to  over  35  bushels  of  com, 
besides,  in  one  case,  nearly  a  ton  of  straw. 

Not  only,  then,  has  the  average  produce  over  twenty  years, 
by  artificial,  nitrogenous  and  mineral,  manures,  considerably  ex«- 
ceeded  the  average  barley  crop  of  the  country  with  rotation, 
but  the  difference  between  the  produce  by  one  and  the  same 
manure  in  the  least  and  the  most  favourable  seasons  of  the 
twenty  was,  itself,  not  much  less  than  would  represent  the 
average  barley  crop  of  many  localities. 

As  we  have  in  substance  frequently  said,  it  is  but  a  truism  to 
assert  that  the  growing  plant  must  have  within  its  reach  a 
sufficiency  of  the  mineral  constituents  of  which  it  is  to  be  built 
up.  But  the  results  obtained  with  barley,  as  well  as  those  with 
wheat,  have  shown  that,  whilst  it  is  essential  that  there  be  a 
liberal  provision  of  mineral  constituents  within  the  soil,  the 
amount  of  produce  is  more  dependent  on  the  supply  by  manure 
of  available  nitrogen  than  of  any  other  constituent. 

The  practical  question  obviously  arises — How  much  ammonia, 
or  its  equivalent  of  nitrogen  in  some  other  form,  will,  on  the 
average,  be  required  to  yield  a  given  amount  of  increase  of 
wheat  or  barley  grain,  and  its  proportion  of  straw  ? 

In  our  Report  on  the  growth  of  wheat  for  twenty  years  in 
succession  on  the  same  land,  it  was  shown  that  the  quantity  of 
increase  obtained  for  a  given  amount  of  ammonia,  or  its  equi- 
valent of  nitrogen,  in  manure,  varied  exceedingly  according  to 
the  amount  applied j  to  the  provision  of  mineral  conetituents  within 
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the  soil,  and  to  the  seasons.  It  was,  however,  stated,  as  a  general 
practical  conclusion,  that,  under  the  conditions  the  most  com- 
parable with  those  of  ordinary  practice,  approximately  5  lbs.  of 
ammonia,  or  its  equivalent  of  nitrogen,  were,  on  the  average, 
required  to  yield  1  bushel  increase  of  wheat,  and  its  proportion 
of  straw. 

In  like  manner  the  experiments  with  barley  have  shown  a 
very  wide  variation  in  the  amount  of  ammonia  required  to  yield  a 
given  quantity  of  increase,  according  to  the  amount  applied^  to  the 
provision  of  mineral  constituents  within  the  soil,  and  to  the  seasons. 

Thus,  with  superphosphate  and  200  lbs.  of  ammonia-salts  per 
acre  per  annum,  for  six  years,  3'26  lbs.,  but  with  400  lbs.  5*06 
lbs.  of  ammonia  were  required  to  produce  1  bushel  increase  of 
barley-grain  and  its  straw. 

Again,  with  200  lbs.  of  ammonia-salts  for  twenty  years,  there 
were  required — on  three  plots  where  it  was  used  with  superphos- 
phate 2*13,  2*41,  and  2-10  lbs. ;  on  one  plot  where  it  was  used 
with  salts  of  potash,  soda,  and  magnesia,  without  superphos- 
phate, 3*59  lbs. ;  and  on  one  without  any  mineral  manure  at  all, 
3*68  lbs.  of  ammonia  to  yield  1  bushel  of  barley  and  its  straw. 

Lastly,  with  only  200  lbs.  of  ammonia-salts  per  acre  per  annum, 
and  with  superphosphate  also  applied,  the  difference  in  the 
amount  of  ammonia  required  to  yield  1  bushel  of  increase  was, 
according  to  season^  from  about  1^  lb.  in  the  two  most  favourable, 
to  5*36  and  4*48  lbs.  in  the  two  least  favourable  seasons  ;  whilst, 
with  only  the  same  moderate  amount  of  ammonia-salts,  but  used 
without  superphosphate,  or  without  any  mineral  manure  at  all,  the 
difference  in  result  according  to  season  was  very  much  greater  still. 

Notwithstanding  these  very  considerable  and  very  significant 
variations,  it  may  be  concluded,  from  a  review  of  the  whole  of 
the  data  bearing  on  the  point,  that  when  an  increase  of  barley 
is  obtained  by  means  of  artificial  manures,  such  as  salts  of 
ammonia,  nitrate  of  soda,  or  Peruvian  guano,  an  increase  of  1 
bushel  of  grain,  and  its  straw,  may,  taking  the  average  of  seasons, 
be  calculated  upon  for  every  2  to  2J  lbs.  of  ammonia  (or  its 
equivalent  of  nitrogen,  1*65  to  1*86  lbs.)  supplied  in  the  manure 
— provided  the  quantity  applied  be  not  excessive,  and  there  be 
no  deficiency  of  mineral  constituents  within  the  soil.  When, 
however,  rape-cake  is  used,  rather  more  nitrogen  in  that  form 
will  be  required  to  yield  a  given  increase ;  but  when  the  increase 
is  obtained  by  sheep-folding,  or  by  farmyard  manure,  very  much 
less  increase  will  be  yielded  in  the  year  of  the  application,  in 
proportion  to  the  nitrogen  contained  in  the  manure. 

Thus,  whilst  it  was  concluded  that,  on  the  average,  about 
5  lbs.  of  ammonia  (or  its  equivalent  of  nitrogen)  were  required 
to  yield  1  bushel  of  increase  of  wheat,  and  its  proportion  of 
straw,  it  is  now  assumed  that  only  2  to  2^  lbs.  of  ammonia  are 
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required  to  produce  1  bushel  increase  of  barley,  and  its  straw. 
But  whilst  an  average  bushel  of  wheat  may  be  reckoned  to 
weigh  61  lbs.,  and  its  average  proportion  of  straw  105  lbs.,  an 
average  bushel  of  barley  will  weigh  only  52  lbs.,  and  its  straw 
only  63  lbs.  Hence,  whilst  it  required  5  lbs.  of  ammonia  in 
manure  to  yield  61  lbs.  of  wheat-grain,  and  105  lbs.  of  straw  = 
166  lbs.  of  total  produce,  it  only  requires  from  2  to  2^  lbs.  to  yield 
52  lbs.  of  barley-grain  and  63  lbs.  of  straw  =  115  lbs.  of  total 
produce.  In  other  words,  for  the  production  of  100  lbs.  in- 
crease of  total  produce  of  wheat,  it  required  3  lbs.,  and  for  the 
production  of  100  lbs.  increase  of  barley  (containing  a  larger 
proportion  of  grain,  but  about  the  same  amount  of  nitrogen)  it 
required  only  from  about  1|^  to  2  lbs.  of  ammonia  in  manure. 
That  is  to  say,  it  required  much  more  ammonia  to  yield  a  given 
amount  of  increase  when  applied  in  the  autumn  for  wheat,  than 
when  in  the  spring  for  barley. 

The  following  questions  obviously  suggest  themselves : — 

What  proportion  of  the  nitrogen  supplied  in  manure  will  pro- 
bably, on  the  average,  be  recovered  in  the  increase  of  the  crop 
for  which  it  is  applied  ? 

Will  the  at  first  unrecovered  amount  have  any  marked  effect 
on  the  immediately  or  early  succeeding  crops  ? 

Will  there  be  any  residue  retained  by  the  soil  and  the  subsoil, 
in  such  a  state  of  combination,  and  distribution,  as  only  to  be 
yielded  up,  if  ever,  in  the  course  of  a  long  series  of  years  ? 

Will  there  be  any  drained  away  and  lost  ? 

Lastly,  will  the  answers  arrived  at  on  these  points,  in  regard 
to  wheat  or  to  barley,  be  equally  applicable  to  both  crops  ? 

With  regard  to  the  proportion  of  the  nitrogen  of  artificial 
manures  recovered  in  the  increase  of  crop  obtained  by  their 
use,  in  former  papers  it  has  been  estimated,  taking  the  average 
over  a  comparatively  limited  number  of  years,  that  about  40 
per  cent.,  was  recovered  in  the  increase  of  wheat,  of  barley,  and 
of  meadow-hay  indifferently.  But,  by  the  aid .  of  numerous  new 
determinations  of  nitrogen  in  the  produce  of  wheat  for  twenty 
years,  of  barley  for  twenty  years,  and  of  oats  for  three  years,  it  now 
appears  that,  with  the  same  mixed  mineral  manure  in  each  case, 
and  the  same  amount  of  ammonia-salts  applied  in  the  autumn 
for  wheat,  and  in  the  spring  for  barley  and  for  oats,  rather  less 
than  one- third  of  the  supplied  nitrogen  has  been  recovered  in 
the  increase  of  the  wheat,  but  nearly  one-half  in  that  of  the 
barley  and  the  oats.  When,  however,  there  were  applied,  even 
for  wheat,  the  same  mineral  manure  and  nitrate  of  soda,  the 
latter  sown  in  the  spring,  a  not  much  less  proportion  of  its 
nitrogen  was  recovered  in  the  increase  of  the  crop,  than  in  the 
case  of  the  ammonia-salts  applied  for  barley  in  the  spring,  or  of  the 
ammonia-salts  or  nitrate  of  soda  applied  for  oats  in  the  spring. 
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Not  only,  then,  did  a  given  amount  of  nitrogen,  supplied  as 
ammonia-salts,  yield  much  more  increase  of  produce  in  the  years 
of  its  application,  when  applied  in  the  spring  for  barley  than 
when  in  the  autumn  for  wheat,  but  a  larger  proportion  of  it 
was  recovered  in  the  increase  of  the  spring-sown  crop. 

The  field  experiments  have  further  shown,  that  the  at  first 
unrecovered  amount  yielded  scarcely  any  increase  at  all  in 
succeeding  years  in  the  case  of  the  wheat,  but  a  considerable 
increase  in  that  of  the  barley. 

With  both  crops,  however,  there  remained  a  considerable 
amount  of  the  supplied  nitrogen  not  recovered  in  either  at  the 
first  or  the  early  succeeding  increase  of  produce ;  but  there  is 
obviously  very  much  more  to  be  otherwise  accounted  for  in  the 
case  of  the  autumn-sown  wheat  than  of  the  spring-sown  barley. 

With  regard  to  retention  by  the  soil,  the  results  of  the  analysii 
of  samples  of  the  soils  of  many  of  the  differently  manured  plots 
in  the  experimental  wheat-field,  taken  in  all  down  to  a  depth  of 
27  inches,  showed  that  a  considerable  amount  of  the  nitrogen 
which  had  been  supplied  in  the  manure,  and  not  recovered  in 
the  increase  of  crop,  was  accumulated  within  the  soil;  but  it 
was  concluded  that  a  larger  proportion  remained  unaccounted 
for  to  the  depth  examined,  than  was  there  traceable,  and  that 
some  of  this  had  passed  off  by  the  drains,  and  some  into  the 
lower  strata  of  the  subsoil. 

With  regard  to  loss  by  drainage,  numerous  analyses,  by  Dr. 
Voelcker  and  Dr.  Frankland,  of  the  drainage  waters  from  the 
Rothamsted  experimental  wheat-plots,  confirmed  the  supposition 
that  there  had  been  a  considerable  loss  of  the  nitrogen  of  the 
manures  in  that  way.  They  showed  that  the  quantity  of  nitrates 
in  the  drainage-water  was  the  greater  the  greater  the  amount  of 
ammonia-salts  applied ;  and  that,  after  autumn-sowing,  the  quan- 
tity was  very  much  greater  in  the  winter  than  subsequently  in 
the  spring  and  summer. 

Calculatiqu  showed  that,  for  every  1  part  of  combined 
nitrogen  per  100,000  parts  of  drainage-water,  there  will  be  a 
loss  of  2^  lbs.  of  nitrogen  per  acre  for  every  inch  of  rain 
passing  beyond  the  reach  of  the  roots  as  drainage  of  that  streng^ 
In  one  case  of  winter-drainage,  after  an  application  of  600  Ihi. 
of  ammonia-salts  per  acre  in  the  autumn.  Dr.  Frankland's 
analysis  showed  7*841  parts  of  nitrogen  per  100,000  parts  of 
water,  corresponding  to  a  loss  of  nearly  18  lbs.  of  nitrogen  per 
acre,  provided  (which,  however,  is  not  probable)  that  an  inch 
of  rain  had  passed  as  drainage  of  that  strength. 

As  would  be  expected,  as  the  nitrate  of  soda  was,  even  for 
wheat,  always  sown  in  the  spring,  the  autumn  and  winter^ 
drainage  from  the  nitrated  plot  always  contained  mnch  kfs 
nitrogen  than  that  collected  at  the  same  date  firom  the  plots 
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manured  with  ammonia-salts  in  the  autumn.  Owing,  however, 
to  the  much  less  capacity  of  a  given  surface  of  soil  for  the 
absorption  of  nitrate  of  soda,  or  other  nitrates  arising  from  its 
decomposition,  than  of  the  ammonia  of  ammonia-salts,  heavy 
rains,  soon  after  sowing,  would  carry  off  more  of  the  nitrogen  from 
nitrate  of  soda  than  from  a  corresponding  dressing  of  ammonia- 
salts.  In  one  case  Dr.  Voelcker  found,  in  the  drainage  collected 
from  the  nitrated  plot  soon  after  a  dressing  of  550  lbs.  of  nitrate  per 
acre  (  =  400  lbs.  ammonia-salts),  applied  in  the  spring,  5  •  83  parts 
of  nitrogen  per  100,000  parts  of  water,  corresponding  to  a  loss 
of  about  13  lbs.  of  nitrogen  per  acre  per  inch  of  rain  passing. 

These  facts,  showing  how  great  may  be  the  loss  of  the 
nitrogen  of  manure  by  drainage,  are  obviously  of  the  greatest 
practical  importance,  and  demand  very  serious  consideration. 

Owing  to  the  difficulty  of  determining  with  certainty,  either 
the  total  amount  of  nitrogen  retained  by  the  soil  within  the  reach 
of  the  roots,  the  proportion  of  the  total  rain  which  would  pass 
beyond  the  reach  of  the  roots,  or  the  average  composition  of  the 
drainage-water,  absolute  proof  whether  the  whole  of  the  supplied 
nitrogen  which  is  not  recovered  in  the  crop  is  either  retain^  by 
the  soil,  or  lost  by  drainage,  is  not  at  command.  Still,  a 
consideration  of  such  data  as  are  available  in  reference  to  the 
points  here  indicated,  points  to  the  conclusion  that  the  whole 
of  the  nitrogen  which  was  applied  as  ammonia-salts  or  nitrate  of 
soda  to  the  wheat  was  either  recovered  in  the  increase  of  crop^ 
accumulated  within  the  soilj  or  lost  by  drainage. 

As  already  said,  as  the  proportion  of  the  nitrogen  of  ammonia- 
salts  which  was  recovered  in  the  increase  of  produce  was  much 
greater  in  the  experiments  with  barley  than  in  those  with  wheat, 
there  remained  of  course  much  less,  in  its  case,  to  be  accounted 
for  by  accumulation  in  the  soil,  and  by  drainage. 

Only  few  determinations  of  nitrogen  have  as  yet  been  made 
in  the  soils  of  the  barley  plots  ;  but,  so  far  as  can  be  judged  from 
the  results  obtained  hitherto,  it  seems  probable  that  there  is  less 
accumulation  than  in  the  case  of  the  wheat,  especially  in  the 
lower  layers.  It  seems  pretty  certain,  too,  that  there  must  be 
much  less  loss  by  drainage ;  but,  as  the  experimental  barley-field 
is  not  artificially  drained,  no  direct  evidence  can  be  adduced  on 
the  point  It  may  be  observed,  however,  that  as  the  ammonia- 
salts  are  sown  for  the  barley  in  the  spring,  when  the  soil  is  in  a 
porous  condition,  when  there  is  comparatively  little  risk  of  wash- 
ing out,  and  when  growth  almost  immediately  succeeds,  there 
will  be  a  less  immediate  and  wide  distribution  of  the  ammonia, 
or  of  the  nitrate  resulting  from  its  oxidation,  a  larger  proportion 
at  once  taken  up  by  the  growing  crop,  and,  probably,  a  larger 
proportion  >  fixed  near  the  surface  before  the  winter-rains,  and 
remaining  available  there  for  succeeding  crops. 
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Not  only,  then,  do  the  results  point  to  a  satisfactory  explanation 
of  the  loss  of  nitrogen  which  has  been  observed  in  the  use  of 
artificial  nitrogenous  manures,  but  also  of  the  much  greater  loss 
when  they  are  applied  in  the  autumn  for  wheat,  than  when  in 
the  spring  for  barley  or  for  oats.  In  confirmation  of  the  expla- 
nation on  the  latter  point,  may  be  cited  the  facts  that,  not  only 
was  there  on  the  average  much  more  increase  even  of  wheat,  and 
much  more  nitrogen  recovered  in  the  increase,  when  a  given 
amount  of  it  was  applied  as  nitrate  of  soda  in  the  spring  than 
when  as  ammonia-salts  in  the  autumn,  but  the  difference  in 
favour  of  the  spring-sown  manure  was  especially  marked  after 
unusually  wet  autumns  and  winters. 

There  is  another  point  to  notice  in  connection  with  the  action 
of  nitrate  of  soda.  A  given  surface  of  soil  has  much  less 
power  to  retain  either  nitrate  of  soda,  or  other  nitrates,  than  am- 
monia, and  so  far  their  nitrogen  is,  cceteris  paribus^  more  liable 
to  loss  by  drainage.  Yet,  when  frequently  used  on  the  same 
land,  such  was  the  effect  of  the  nitrate,  or  its  products  of  decom- 
position, aided  by  increased  development  of  root,  in  causing  the 
disintegration,  and  so  increasing  the  porosity  and  surface  of  the 
clay  subsoil,  that  there  would  appear  to  have  been  not  only,  a 
greater  retention  of  moisture  in  an  available  form  by  the  subsoil, 
rendering  the  growing  crop  more  independent  of  drought,  but 
also  a  greater  retention  of  nitrates  than  would  be  anticipated 
considering  their  solubility,  and,  hence,  a  more  lasting  efiect 
from  previous  applications  than  would  otherwise  be  expected. 
On  the  other  hand,  where,  as  in  the  case  of  the  experiments  at 
Rothamsted,  nitrate  of  soda  has  been  used  in  large  quantities  so 
many  years  in  succession,  the  surface  soil  has  retained  so  much 
moisture  as  to  be  difficult  to  work  after  wet  weather. 

The  results  have  shown  that  a  considerably  less  proportion  of 
the  nitrogen  applied  as  rape-cake,  than  as  either  ammonia-salts  or 
nitrate  of  soda,  was  recovered  in  the  increase  of  crop  within  a 
given  period  of  time,  and  again  considerably  less  of  that  applied 
in  farmyard  manure  than  in  rape-cake.  Owing  to  the  slow 
decomposition  of  the  nitrogenous  organic  matter  of  these  ma- 
nures, their  nitrogen  is  necessarily  but  slowly  available.  It 
would  appear,  however,  to  be,  at  the  same  time,  less  subject  to 
loss  by  drainage;  and  analysis  has  shown  that  a  large  pro- 
portion of  their  nitrogen  is  retained  by  the  soil,  becoming  but 
very  gradually  available  for  a  considerable  length  of  time. 
Indeed,  analysis  showed  that  where  farmyard  manure  had  been 
applied  for  wheat  every  year  for  twenty-five  years  in  succession, 
the  top  9  inches  of  soil  contained  nearly  twice  as  high  a  per- 
centage of  nitrogen  as  the  corresponding  layers  of  any  of  the 
artificially  manured  plots,  which,  though  they  received  much 
less  nitrogen  annually,  as   ammonia-salts    or    nitrate   of   soda. 
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nevertheless  yielded  larger  crops.  Still,  there  is  a  large  amount 
of  the  nitrogen  of  the  dung  not  yet  satisfactorily  accounted  for ; 
but,  whether  there  will  be  an  ultimate  loss  of  a  greater  or  less 
proportion  of  that  supplied,  than  when  ammonia-salts  or  nitrate 
of  soda  is  used,  the  data  at  present  at  command  do  not  enable  us 
to  determine  with  certainty. 

It  is,  then,  established,  that  there  is  a  great  liability  to  loss  by 
drainage  of  the  nitrogen  of  manures,  the  available  amount  of 
which,  more  than  of  any  other  constituent,  rules  the  amount  oF 
produce,  under  the  existing  conditions  of  British  agriculture.  The 
mineral  constituents  being,  however,  equally  essential  for  growth, 
it  is  obviously  important  to  have  some  direct  experimental  evi- 
dence showing  whether  or  not  they  are  also  liable  to  such  loss. 

The  field  experiments  with  wheat  have  afforded  conclusive 
evidence  of  the  marked  effect  of  potass  and  phosphoric  acid 
supplied  more  than  twenty  years  previously,  when  nitrogenous 
manures  were  afterwards  applied  to  render  them  available ; 
and,  not  only  are  the  results  of  the  analysis  of  the  produce  con- 
sistent with  this,  but  the  analysis  of  the  soils  has  shown  their 
accumulation,  and  that  of  the  drainage-waters  their  compara* 
tively  little  liability  to  loss  in  that  way.  Indeed,  it  may  be  con- 
cluded that,  at  any  rate  in  the  case  of  the  heavier  soils,  these 
constituents,  which,  by  the  sale  of  corn  and  meat,  would  other- 
wise be  the  most  likely  to  become  relatively  deficient,  and  which 
in  that  point  of  view  are  the  most  important  to  consider,  are 
almost  wholly  retained  within  the  reach  of  the  roots. 

Let  it  be  granted — that,  in  one  field  at  Rothamsted,  wheat, 
and  in  another  barley,  have  been  grown  for  many  years  in 
succession,  the  same  manure  being  applied  to  the  same  plot  year 
after  year;  that,  under  these  circumstances,  it  has  been  found 
that  mineral  manures  alone  have  little  or  no  effect,  that  nitro- 
genous manures  alone  have  very  much  more,  and  that  nitrogenous 
and  mineral  manures  together  will  continue  to  yield  as  large 
crops  as  farmyard  manure  annually  applied,  and  much  larger 
than  the  average  produce  of  the  country  under  rotation.  It  may 
still  be  asked,  whether  conclusions  drawn  from  results  obtained 
under  such  unusual  conditions  may  be  trusted  as  any  guide  to 
the  requirements  of  the  crops  when  grown  on  any  other  land,  or 
in  the  ordinary  course  of  farming  ? 

In  our  paper  on  the  growth  of  wheat  for  twenty  years  in  suc- 
cession on  the  same  land  (vol.  xxv.,  pp.  491-494),  we  adduced  the 
results  of  direct  experiments,  made  not  only  in  another  field  at 
Rothamsted,  but  also  in  other  localities,  on  soils  of  very  different 
description,  and  in  very  different  condition.  The  result  in  each 
case  was,  as  in  the  experimental  field,  that  there  was  but  little 
increase  by  mineral  manures  alone,  much  more  by  ammonia-salts 
alone,  and   more    still    by  ammonia-salts   and  mineral  manure 
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together.  We  further  stated  our  conviction,  founded  on  a  very 
extensive  acquaintance  with  the  practical  experience  of  farmers 
in  the  use  of  artificial  manures  in  everj  district  of  Great  Britain 
for  many  years,  that,  in  99  cases  out  of  100  in  which  wheat  is 
grown  in  the  ordinary  course  of  agriculture  with  rotation,  the 
supply  of  immediately  available  mineral  constituents  is  in  excess 
relatively  to  the  immediately  available  supply  of  nitrogen. 

In  our  former  paper  on  the  growth  of  beurley,  and  again  in 
Section  V.  of  the  present  paper,  evidence  of  a  similar  kind  is 
adduced  in  regard  to  that  crop.  Two  sets  of  experiments  are 
quoted.  In  one,  barley  was  grown  for  three  years  in  succession 
on  a  series  of  plots  which  had  previously  been  differently  ma- 
nured, and  grown  ten  crops  of  turnips  in  succession.  In  the 
other,  it  was  grown  in  four-course  rotation,  without  manure,  and 
with  different  descriptions  of  manure.  The  evidence  of  these 
other  experiments  is  entirely  confirmatory  of  the  conclusion, 
that  mineral  manures  alone  will  not  yield  fair  crops  of  barley, 
and  that  an  essential  condition  for  the  growth  of  full  crops, 
whether  in  rotation  or  under  less  usual  conditions,  is  a  libcnral 
supply  of  available  nitrogen  within  the  soil. 

Further,  as  in  the  case  of  wheat,  so  also  in  that  of  barley,  the 
common  experience  of  the  country  at  large,  in  the  use  of  artificial 
manures  to  that  crop,  is  entirely  confirmatory  of  the  conclusions 
to  which  the  results  of  the  experiments  on  its  growth  year  after 
year  on  the  same  land  would  lead. 

It  may  here  be  remarked,  that  the  greater  liability  to  loss  by 
drainage  of  the  nitrogen,  than  of  the  more  important  mineral 
constituents  of  manure,  is  doubtless  one  element  in  the  explana- 
tion of  the  fact  of  the  prevailing  excess  of  available  mineral 
constituents,  relatively  to  available  nitrogen,  in  soils  generally, 
under  the  ordinary  course  of  agriculture  in  this  country. 

Those  who  have  examined  for  themselves  the  evidence  that  has 
been  adduced,  and  carefully  considered  the  conclusions  that  have 
been  drawn  in  reference  to  the  great  number  of  points  which  the 
enquiry  has  opened  up,  will  probably  feel  that  they  do  not  require 
any  specific  receipts  to  be  laid  down  for  their  guidance,  and  that 
they  will  profit  more  by  the  direction  which  the  study  of  the 
facts  must  give,  to  their  own  observation  and  reflections  on  what 
comes  before  them  in  the  course  of  their  deiily  experience. 
Indeed,  under  any  circumstances,  it  must  be  left  to  the  intelli- 
gence and  the  judgment  of  the  individual  farmer  to  decide  upon 
the  degree  in  which  any  special  recommendations  will  be  appli- 
cable  to  his  own  particular  soil,  and  other  circumstances. 

Still,  in  bringing  this  long  report  to  a  conclusion,  a  few  words 
should  be  offered  by  way  of  pointing  out  the  more  directly 
practical  application  of  the  results. 


for  Twenty  Years  in  succession  on  the  same  Land.       373 

For  twenty  years  in  succession  on  the  same*  land,  an  annual 
expenditure  of  less  than  3/.  per  acre  in  artificial  manures  has 
yielded  an  average  produce  of  6  quarters  of  dressed  barley,  of 
good  quality,  and  nearly  1 J  ton  of  straw.  Any  practical  farmer 
can  estimate  what  would  be  the  additional  expense  upon  the 
crop,  in  the  way  of  rent,  cultivation,  harvesting,  bringing  to 
market,  &c. ;  and,  having  done  so,  the  result  will  doubtless  show 
a  considerable  profit 

The  soil  at  Rothamsted  is  more  suitable  for  wheat  than  it  is 
for  the  growth  of  barley  after  roots,  as  is  the  common  practice  of 
the  locality ;  but  the  facts  show  that  it  will  nevertheless  grow 
large  crops,  of  good  quality,  under  favourable  circumstances. 
Indeed,  it  may  be  laid  down  as  a  general  rule,  applicable  to  the 
country  at  large,  that,  on  the  heavier  soils,  full  crops  of  barley  of 
good  quality  may  be  grown  with  great  certainty  after  a  preceding 
com  crop,  under  the  following  conditions : — 

First  of  all,  it  is  essential  that  the  land  be  got  into  good  tilth. 
It  should  be  ploughed  up  when  dry,  as  soon  as  practicable  after 
the  removal  of  the  preceding  crop.  In  the  spring  it  should  be 
prepared  for  sowing  by  ploughing  or  scufiling  as  early  in  March 
as  possible,  if  sufficiently  dry. 

The  artificial  manure  employed  should  contain  nitrogen,  as 
ammonia  or  nitrate  (or  organic  matter),  and  phosphates. 

From  40  to  50  lbs.  of  ammonia  (or  its  equivalent  of  nitrogen 
as  nitrate)  should  be  applied  per  acre.  These  quantities  would 
be  supplied  in — 

1^  to  2  cwts.  of  sulphate  ammonia,  or 
If  to  2|^  cwts.  of  nitrate  of  soda. 
With  either  of  these  there  should  be  employed — 

2  to  3  cwts.  mineral  superphosphate  of  lime. 

Of  late  years  the  composition  of  Peruvian  guano  has  been  so 
variable  and  uncertain,  that  it  is  quite  impossible  to  estimate 
how  much  of  it  would  be  required  to  supply  nitrogen  equal  to 
from  40  to  50  lbs.  of  ammonia.  It  is  impossible,  therefore,  under 
such  circumstances,  to  recommend  it.  If,  however,  the  agents  of 
the  Peruvian  Government  were  to  manufacture  their  guano  into  a 
substance  of  uniform  quality,  and  to  guarantee  to  deliver  it  of  a 
stated  composition,  it  would  be  quite  otherwise;  and,  as  the  guano 
itself  contains  phosphates,  if  the  ammonia  required  were  pur- 
chased in  that  form,  superphosphate  need  not  be  also  employed. 

Rape-cake  is  also  a  good  manure  for  barley.  From  6  to  8  cwts. 
would  supply  about  as  much  nitrogen  as  would  be  equal  to  from 
40  to  50  lbs.  of  ammonia.  But,  a  smaller  proportion  of  the 
nitrogen  of  rape-cake,  than  of  sulphate  of  ammonia,  nitrate  of 
soda,  or  Peruvian  guano,  will  be  effective  within  a  given  time. 
In  the  experiments  at  Rothamsted  about  9  cwts.  of  rape-cake 
per  acre  per  annum,  gave  an  average  annual  produce,  over  14 
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years  in  succession,  of  44  bushels  of  dressed  corn,  of  nearly 
55  lbs  per  bushel.  With  rape-cake,  as  with  guano,  the  addition 
of  superphosphate  is  unnecessary. 

Whatever  manure  be  used^  it  should  be  broken  up,  finely 
sifted,  sown  broadcast,  and  harrowed  in  with  the  seed. 

Economy  in  the  cost  of  the  nitrogen  is  the  essential  point  to 
be  considered  in  the  selection  of  the  manure  to  be  used.  To 
enable  the  farmer  to  make  an  advantageous  choice,  according  to 
the  market  price  of  the  different  manures  at  the  time,  it  may  be 
useful  to  state,  as  a  basis  of  the  calculation,  that  1  cwt  of  nitrate 
of  soda,  of  the  quality  usually  imported,  contains  nitrogen  equal 
to  21  lbs.  of  ammonia;  and  if  the  nitrate  cost  15^.  9d.  per  cwt, 
that  will  be  equivalent  to  9cf.  per  lb.  for  ammonia,  or  15s.  per 
ton  for  every  1  per  cent,  of  ammonia  (or  nitrogen  equal  ammonia) 
which  the  manure  contains.  According  to  the  experiments  at 
Rothamsted,  it  would  appear  that,  at  equivalent  prices,  a  given 
amount  of  nitrogen  as  nitrate  of  soda  may,  in  the  long  run,  be 
more  effective  than  an  equal  amount  as  ammonia ;  for,  contrary 
to  the  current  opinion,  the  full  effect  of  the  nitrate  was  not  obtained 
until  it  had  been  used  for  some  years  on  the  same  plot 

The  liability  to  loss  of  the  nitrogen  of  manure  by  drainage  has 
been  shown  to  be  very  great.  It  will,  of  course,  vary  very  much, 
according  to  the  characters  of  the  soil  and  subsoil,  and  of  the 
seasons.  But  as  it  is  much  greater  during  the  late  autumn  and 
winter  months,  than  in  the  spring  and  summer,  nitrate  of  soda, 
sulphate  of  ammonia,  or  Peruvian  guano,  should  always  be  sown 
in  the  spring ; — for  wheat  as  a  top-dressing  in  March,  and  for 
barley,  or  oats,  as  described  above. 

By  a  more  liberal  application  of  manure  per  acre  for  the  root- 
crop,  the  area  devoted  to  it  may  be  considerably  reduced  with 
comparatively  little  reduction  in  the  amount  of  the  crop  on  the 
farm  as  a  whole.  Barley  might  then  be  grown  more  frequently, 
with  an  increase  of  profit  to  d^e  cultivator,  and  without  lessening 
the  renting  value  of  the  land. 

Bothamtedy  July,  1873. 


XIII. — Report  on  the  Health  of  Animals  of  the  Farm.  By  Pro- 
fessor J.  B.  SiMONDS,  Principal  of  the  Royal  Veterinary 
College. 

In  the  interval  which  has  elapsed  since  my  last  report,  both 
cattle  and  sheep  have  been  less  affected  by  diseases  of  an 
ordinary  type  than  is  usually  the  case  in  the  early  part  of  the 
year,  notwithstanding  the  coldness  of  the  weather  which  has 
prevailed,  and  the  general  backwardness  of  the  season.     Special 
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diseases  also  have  been  less  rife,  and  notably  the  one  commonly 
known  as  ^foot-and-mouth  disease.'  Early  in  the  year  this 
malady  began  to  decline,  both  in  severity  and  extent,  in  many 
parts  of  Great  Britain  and  Ireland;  and  since  then,  with  few 
exceptions,  the  decrease  has  been  fully  maintained.  Legisla- 
tive measures  may  possibly  have  contributed  to  this  desirable 
end ;  but  the  history  of  the  affection,  as  belonging  to  this 
country,  clearly  proves  that,  independently  of  any  such  means, 
^foot-and-mouth  disease'  has  been  for  long  periods  of  time 
together  so  little  prevalent  as  to  attract  scarcely  any  public 
attention.  The  outbreak,  the  decline  of  which  we  now  record, 
commenced  in  the  summer  of  1869,  and  extended  onwards  to 
1870— '71  and  '72.  Doubtless  it  has  proved  a  most  severe  visita- 
tion ;  but  those  who  arc  familiar  with  the  extent  and  malignancy 
of  foot-and-mouth  disease  in  1839-40  and  '41  recognise  a 
parallel  instance  of  its  duration,  acme,  and  decrease  when  no 
legislation  existed  with  regard  to  it. 

Cattle,  sheep,  and  pigs,  as  is  w^U  known,  are  the  chief  victims 
of  foot-and-mouth  disease,  but  an  opinion  has  recently  prevailed 
that  hares  and  rabbits  are  also  the  subjects  of  the  malady.  To 
test  this  belief  some  experiments  were  had  recourse  to  at  the 
College  in  April  last.  In  the  first  instance  two  rabbits  were 
inoculated  with  the  contents  of  a  vesicle  which  had  formed  in 
the  mouth  of  a  cow,  and  the  detached  epidermoid  covering  of  a 
second  vesicle,  with  a  quantity  of  saliva,  was  also  placed  in 
their  mouths  and  retained  for  a  time.  No  effects  followed.  In 
the  second  instance,  in  addition  to  a  similar  inoculation  of  two 
other  rabbits,  the  contents  of  several  vesicles  were  well  rubbed 
into  the  thin  skin  between  their  toes,  but  also  without  effect. 

Another  contagious  disease  has  also  been  made  the  subject  of 
experiment,  viz.,  the  small-pox  of  sheep.  The  facts  prove  beyond 
all  doubt  that  some  Saxonj/^merino  or  German  sheep,  bought  by 
a  butcher,  gave  indications  of  variolous  disease  prior  to  being 
slaughtered.  A  very  small  piece  of  skin,  on  which  one  or  two 
minute  vesicles  existed,  was  forwarded  to  the  College  by  a 
drover,  who  declined  to  give  full  information  with  regard  to  it, 
or  from  whom  it  had  been  procured.  An  examination  satisfied  me 
that  the  vesicles  were  those  of  variola,  nevertheless  it  was  deter- 
mined to  have  recourse  to  the  crucial  test  of  inoculation.  The 
vesicles  were  too  far  advanced,  besides  being  remarkably  small, 
to  yield  fluid  virus,  and  consequently  the  inoculation  was  made 
with  a  minute  portion  of  their  epidermoid  covering.  The  subject 
was  a  lamb ;  and  four  punctures  were  made — two  on  the  inner 
side  of  each  thigh.  Two  of  the  punctures  took  on  the  fourth 
day.  The  local  effects  continued  to  increase  until  the  seventh 
day,  when  the  animal  sunk  from  the  constitutional  disorder 
which   accompanied  the   development  of  the  local  symptoms. 
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The  inoculation  was  made  on  April  30th,  since  which  time 
anxious  enquiries  have  been  instituted  for  the  purpose  of  ascer* 
taining  whether  sheep-pox  had  again  obtained  a  footing  in  the 
country,  but  happily  to  this  time  the  enquiry  has  had  a  negative 
result.  This  case  is  probably  but  one  of  many  which  occur 
among  German  sheep,  and  it  shows  the  absolute  necessity  of  the 
greatest  care  being  observed  with  regard  to  these  animals  when 
imported.  Bought  for  slaughtering,  the  risk  is  reduced  to  a 
minimum  ;  but  no  farmer  should  venture  to  buy  these  or  other 
sheep  for  feeding  which  have  been  imported  from  Central  or 
Eastern  Europe. 

CaUle  Plague. — Since  the  introduction  of  this  most  malignant 
disease  last  year,  by  Russian  and  German  cattle  exported  from 
Cronstadt  and  Hamburg,  no  case  has  been  detected  by  the 
inspectors  at  any  of  the  ports  ;  nor  is  it  known  that  the  malady 
has  penetrated  further  westward  than  Bohemia  and  Silesia. 
Eastern  Europe  has,  however,  continued  to  suffer  to  a  great 
extent  for  many  consecutive  months,  and,  according  to  inform 
mation  received  through  official  sources,  Poland,  Galicia, 
Hungary,  and  Lower  Austria  have  not  been  free  from  the  disease 
this  year.  The  risk  of  the  introduction  of  cattle-plague  is 
doubtless  increased  in  proportion  to  its  extension  westward; 
but  experience  has  shown  that  the  greatest  danger  belongs  to 
the  direct  importation  of  Russian  cattle,  or  to  those  which  are 
brought  via  the  Baltic  into  Western  Europe. 

Pleuro-pneumonia, — The  accounts  which  come  to  hand  from 
time  to  time  with  reference  to  pleuro-pneumonia  would  seem  to 
show  that  the  provisions  of  the  "  Contagious  Diseases  (Animals) 
Act,"  as  administered  in  many  parts  of  the  country,  have  done 
little  or  no  good  in  keeping  the  disease  in  check.  To  exter- 
minate pleuro-pneumonia,  not  only  more  stringent,  but  more 
united,  measures  must  be  employed,  and  it  is  not  unlikely 
that  one  beneficial  result  of  the  labours  of  the  committee 
now  sitting  to  enquire  into  the  working  of  the  Act  will  be  the 
adoption  of  such  measures,  or  the  better  administration  of  those 
now  existing.  Pleuro-pneumonia  may  probably  not  be  found  in 
more  counties  than  at  the  beginning  of  the  year,  but  recent  in- 
formation proves  that  the  cases  are  increasing  in  number,  and 
consequently  the  centres  of  infection  augmenting. 

Scrofula, — Judging  from  the  number  of  specimens  which 
have  been  forwarded  to  the  College  by  veterinary  surgeons  re-^ 
siding  in  counties  far  distant  from  each  other,  this  hereditary 
but  non-contagious  malady  would  appear  to  be  not  only  wide 
spread,  but  also  on  the  increase.  One  cause  of  this  is  doubtless 
a  want  of  care  in  selecting  animals  which  are  to  be  used  for 
breeding  purposes.  No  animal  which  shows  the  least  evidence 
of  the  disease,  or  which  belongs  to  a  family  known  to  be  affisctedy 
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ought  to  be  used  as  a  stock  animal.  Scrofula  can  frequently  be 
detected  by  the  existence  of  tumours  in  various  parts  of  the 
body  of  cattle,  but  they  show  a  greater  preference  to  form  about 
the  throat  and  sides  of  the  face  than  elsewhere.  These  tumours, 
especially  such  which  are  hard  or  nodulated  to  the  feel,  and  only 
slightly  painful,  cannot  be  completely  dispersed  by  any  kind 
of  treatment,  but  after  a  time  they  often  yield  to  a  degenerating 
process,  and  discharge  a  purulent-like  fluid  from  sinuses  which 
are  formed  within  them.  The  disease  is  met  with  in  all  kinds 
of  cattle,  but  prevails  to  the  greatest  extent  among  those  which 
are  known  as  our  improved  breeds,  or  pedigree  stock. 

Splenic  Apoplexy. — During  the  first  months  of  the  year  very 
few  cases  of  this  disease  came  to  our  knowledge  ;  but  recently  our 
attention  has  been  called  to  two  or  three  rather  serious  occur- 
rences of  the  malady.  The  last  of  these  took  place  in  the 
neighbourhood  of  Hitchin  among  some  heifers  which  were  being 
grazed  for  the  butcher.  Several  died  very  suddenly,  and  with- 
out any  indications  of  ill-health  being  previously  observed. 
Others  sunk  after  an  hour  or  two's  illness.  The  veterinary 
surgeon  at  first  suspected  that  the  animals  had  been  either  acci- 
dentally or  intentionally  poisoned ;  but  an  examination  of  the 
viscera — abdominal  and  thoracic — ^which  were  forwarded  to  the 
College,  clearly  showed  that  the  animals  had  died  from  that  re- 
markable blood  affection  known  as  splenic  apoplexy.  It  is  a 
singular  fact,  that  although  some  bullocks  were  being  grazed  in 
the  same  pasture,  and  separated  only  from  the  heifers  by  an  iron 
fence,  not  one  of  them  was  attacked  by  the  malady.  A  change 
of  food  and  in  the  system  of  management,  and  the  exhibition 
of  antiseptic  agents — such  as  the  hypo-sulphite  of  soda — acted 
quickly  in  arresting  the  further  progress  of  the  malady. 

Lead  Poisoning. — On  two  occasions  within  the  past  few  weeks, 
the  assistance  of  the  College  has  been  required  in  consequence 
of  the  serious  illness  of  two  herds  of  cattle,  and  the  death  of 
several  in  each  instance.  One  of  these  cases  occurred  in  Hert- 
fordshire, and  the  other  in  Sussex.  In  the  former  the  herd 
numbered  forty-one  animals,  all  of  which  gave  indications  of 
disease,  and  nine  of  them  died.  In  the  latter  the  herd  con- 
sisted of  twenty-three  animals,  out  of  which  five  died.  An 
investigation  was  made  on  the  farm  in  each  case,  the  Hertford- 
shire one  coming  first  under  notice.  The  symptoms  presented 
by  the  animals  were  those  which  belong  to  poisoning  by  the 
compounds  of  lead. 

It  was  found  that  the  animals  had  been  put  to  pasture  on 
May  3rd,  and  that  their  illness  was  observed  on  the  12th.  One 
died  on  the  13th,  and  the  death  of  this  was  quickly  succeeded 
by  the  others.     Further  investigation  and  a  visit  to  the  field 
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showed  that  a  portion  of  it  had  been  manured  in  March  with 
so-called  London  refuse  manure.  The  grass  had  grown  more 
luxuriantly  on  this  part,  and  the  animals  had  shown  a  preference 
to  feed  upon  it.  A  search  for  deleterious  matters  resulted  in 
finding  large  masses  of  dried  paint  among  dirt  and  rubbish  of 
all  kinds,  the  clearing-out  of  London  ash-heaps. 

The  Sussex  case  was  precisely  of  the  same  kind,  but  in  this 
instance  the  manure  was  not  put  on  so  early,  and  the  animals 
were  not  turned  out  until  May  23rd.  At  the  end  of  nine  days 
several  were  ill,  and  three  died ;  a  fourth  died  on  June  12th,  and 
a  fifth  on  June  14th. 

The  opinion  arrived  at  as  to  the  animals  being  poisoned  by 
the  old  paint,  received  a  full  confirmation  by  a  chemical  analysis 
of  the  contents  of  their  digestive  organs — ^the  compounds  of 
lead  being  found  in  great  abundance. 

Boyal  Veterinary  College^ 
June  28,  1873. 


XIV. — On  Climate  and  the  Supply  of  Labour  as  affetMng 
Agriculture  in  Ireland.  By  W.  Benge  Jones,  Lisselan, 
Co.  Cork. 

Mr.  Pringle's  interesting  paper  on  '  Irish  Agriculture'  in  a 
recent  number  of  this  Journal  *  leaves  untouched,  except  by  % 
passing  mention,  one  part  of  the  subject  which  I  think  deserves 
especial  notice. 

I  allude  to  climate,  which,  in  one  of  the  ablest  essays  in  the 
Journal  (Whitley  on  the  '  Climate  of  the  British  Isles,'  vol.  ii., 
p.  i.),  is  well  described  as  the  ruling  principle  of  agriculture. 

The  Irish  climate  is  proverbially  wet.  A  glance  at  the  Rain- 
map  of  Europe  in  Keith  Johnston's  '  Physical  Atlas '  shows  that, 
exclusive  of  exceptional  mountain  districts,  the  rainfall  in 
Munster  is  the  largest  in  Europe,  a  few  small  spots  alone  being 
equal  to  it.  Whilst  the  rainfall  in  Essex  and  the  East  of 
England  is  about  twenty  inches,  over  forty  inches  is  the  average 
of  Cork.  The  rainfall  of  the  West  of  England  and  of  the  other 
three  provinces  of  Ireland  does  not  differ  much — thirty  to  thirty- 
five  inches.  The  rain  increases  down  to  Penzance,  where  it  is 
the  same  as  in  Munster.  Meteorological  observations  are  kept  at 
very  few  places  in  Ireland,  and  there  is  reason  to  believe  that  the 
local  rainfall  in  many  parts  is  much  greater  than  any  that  has 

•  Second  series,  vol  viii.,  Part  I.,  Na  xv.  pp.  1-76. 
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been  registered.  It  is  certain  that  there  is  a  dampness  in  the 
atmosphere,  as  shown  in  the  effect  on  household  goods,  clothes, 
&c.,  and  an  absence  of  hot,  dry  weather  in  summer,  especially 
in  the  South,  much  beyond  anything  usual  in  most  parts  of  the 
West  of  England,  even  where  the  rainfall  is  the  same.  Arthur 
Young  said,  long  ago,  "  The  worst  of  the  climate  of  Ireland  is 
the  constant  moisture  without  rain."  I  am  inclined  to  think  it 
might  be  said  more  truly.  The  best  of  the  climate  is  the 
constant  moisture.  But,  either  way,  whether  for  good  or  bad, 
such  is  the  climate.  My  experience  has  been  chiefly  in  the 
West  Riding,  Co.  Cork,  and  there,  beyond  a  few  warm  days  in 
summer,  sometimes  not  more  than  half-a-dozen,  we  know  very 
little  of  what  hot  weather  means.  In  spite  of  this  dampness  of 
atmosphere,  the  soil  being  generally  rather  thin,  and  so  drying 
very  quickly,  it  is  a  charming  climate,  mild  in  winter  and  cool 
in  summer,  of  a  refreshing  softness  after  the  heat  of  English 
summer  weather,  that  causes  a  sense  of  actual  enjoyment  from 
mere  passing  through  the  air,  like  that  from  a  drive  in  the  cool 
evening  of  a  roasting  day. 

The  one  drawback  is  the  force  of  the  south-west  winds,  which 
are,  however,  the  cause  of  our  other  advantages. 

Facts  from  the  garden  confirm  this  opinion.  Pears  against  a 
wall  seldom  ripen  to  their  right  flavour.  Peaches,  except  in 
especially  warm  and  sheltered  places,  will  not  do  well.  Peach- 
trees  continue  growing  throughout  the  autumn.  I  have  often 
seen  them  as  full  of  leaves  at  Christmas  as  at  Midsummer.  Of 
course  the  wood  does  not  ripen,  and  any  frost  kills  this  green 
wood,  and  often  reduces  the  tree  in  the  following  summer  to 
bare  branches,  with  a  tuft  of  green  leaves  at  the  end  of  each. 
Apricots  hardly  ever  bear  fruit. 

Such  a  climate  as  this  plainly  must  have  a  very  great  influence 
on  farming  ;  a  greater  influence  probably  than  any  other  natural 
cause. 

Mr.  Buchan,  President  of  the  Botanical  Society  of  Edinburgh, 
in  his  Address  to  the  Society,  November  9,  1871,  thus  speaks  on 
the  subject  of  the  effects  of  climate  on  the  distribution  of  plants : — 

Bousingault  examined  the  distribution  of  wheat  on  the  continent  of 
Europe,  and  arrived  at  the  conclusion  that  it  required  8248°  Fahr.,  from  the 
time  it  begins  to  grow  in  spring,  for  the  proper  ripening  of  the  seed ;  and, 
moreover,  that  this  heat  must  be  partitioned  so  as  to  secure  a  mean  summer 
temperature  of  58°  during  the  develoi)ment  and  maturation  of  the  seed,  lliis 
minimum  amount  of  heat  required  for  the  maturing  of  the  seeds  is  a  vital 
consideration.*  We  have  proved  in  Scotland  that  a  mean  temperature  of  56*^ 
during  the  critical  period,  with  the  avei-age  sunshine  and   rainfall  of  the 

*  This  subject  has  boon  alluded  to  in  reference  to  Belgium  in  my  report  on  the 
figriculture  of  that  country,  see  *  Journal  Royal  Agricoltural  Society,*  second 
scries,  vol.  vi.,  Part  I.,  No.  xi.  p.  4. — Ed. 
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Scottish  summer,  is  sufficient  to  ripen  wheat  properly.  Not  only  so,  but  it 
was  found  that  the  wheat  crop  of  1864  ripened  well  with  only  the  average 
temperature  of  54*4:°.  In  that  year,  however,  the  sunshine  was  much  above 
the  average,  and  the  mean  of  the  daily  maximum  temperature  was  high,  being 
as  high  as  in  August  1861,  when  the  mean  temperature  was  57'4*^. 

It  is  probable  that  the  longer  time  the  sun  is  above  the  horizon  in 
Scotland,  as  compared  with  Germany  and  France,  renders  the  ripening  of  this 
cereal  possible  with  a  lower  mean  temperature,  and  when  this  is  combined 
with  a  clear  dry  atmosphere,  and  consequently  a  blazing,  scorching  sunshine, 
grain  of  excellent  quality  is  ripened,  though  the  mean  temperature  rise  no 
higher  than  54*4°.  From  this  it  is  clear  Aat  in  regarding  the  influence  of 
temperature  on  bringing  plants  to  maturity,  it  is  not  mean  temperature  merely, 
but  tiie  way  in  which  the  vital  element  is  distributed  through  the  day  and 
night,  particularly  at  the  critical  periods  of  the  plants*  growth,  which  must  be 
considered.  A  high  mean  temperature,  with  little  variation,  implies  a  com- 
paratively low  day  temperature ;  and,  on  the  other  hand,  a  moderately  low 
mean  temperature,  with  a  large  daily  range,  implies  a  high  day  temperature ; 
so  that  a  climate  with  a  comparatively  low  mean  temperature  may  yet  afford 
the  warmth  required  in  carrying  on  the  higher  functions  of  the  plant  which 
another  climate  of  a  higher  mean  temperature  could  not  supply. 

Now,  that  which  in  the  highest  degree  determines  the  mode  in  which 
temperature  is  partitioned  throughout  the  twenty-four  hours  of  the  day  is  the 
amount  of  cloud  and  the  degree  of  moisture  in  the  atmosphere ;  for  a  knowledge 
of  which  we  must  look  to  the  rainfall  through  the  months  of  the  year  as 
furnishing  the  best  available  key. 

The  rainfall  affects  plants  directly  through  the  nourishment  it  conveys  to 
them,  and  indirectly  through  the  state  of  the  sky  which  its  amount  or  absence 
implies.  Indeed,  so  great  is  the  influence  of  rainfall  on  vegetation  that  we 
cannot  be  far  wrong  in  regarding  it  as  co-ordinate  with  that  of  temperature. 
What^jver  the  law  may  be  which  expresses  the  atmospheric  conditions  that 
determine  the  limits  of  the  growth  of  species,  it  must  include  in  its  functions 
both  the  heat  and  moisture  of  the  air. 

Decandolle  deduced  the  law  for  the  distribution  of  species  over  a  region 
whose  climates  are  marked  off  from  each  other  rather  by  variations  of  tempe* 
rature  than  of  moisture.  He  then  endeavoured  to  extend  it  so  as  to  account 
for  the  distribution  of  the  florse  of  other  regions,  the  climates  of  which  may  be 
characterised  either  as  moist  at  all  seasons  or  subject  to  marked  variations  of 
moisture  at  stated  seasons.  Perhaps  not  the  least  valuable  of  the  results 
arrived  at  by  him  is  the  negative  one  stated  in  these  words : — "On  the  borders 
of  the  Mediterranean  Sea,  the  limits  appeared  so  often  determined  by  the 
humidity,  or  by  causes  still  unknown,  that  the  operations  of  tempcnrature 
always  escaped  my  calculations.*' 

It  may  be  predicted  that  when  the  limits  of  species  have  been  drawn  with 
some  exactness  for  Central  and  Northern  Europe,  the  regions  from  which 
Decandolle  took  his  examples,  they  will  be  found  to  coincide  with  no  mere 
temperature  lines,  however  calculated  and  determined,  inasmuch  as  there  are 
much  greater  differences  in  the  climates  of  this  region  than  are  generally  sup- 
posed, as  regards  the  rainfall,  particularly  in  the  manner  of  its  distribution  over 
the  year.* 

The  practical  result  of  these  views  seems  to  be  that  the  same 
summer  temperature  (I  mean  the  average  temperature  of  each 
twenty-four  hours)  may  be  arrived  at  in  two  ways — 

*  *  Transactions  and  Proceedings  of  the  Botanical  Society  of  Edinburgh/  ToL 
vol,  xi.  Part  XL,  1873,  pp.  262-264. 


a»  affecting  Agriculture  in  Ireland.  381 

(1).  By  cool  days  and  warm  nights ;  or  (2)  by  hot  days  and  cold 
nights.  Hot  days  are  necessary  for  the  growth  of  good  com 
crops,  and  if  the  days  are  hot  and  sunshiny,  cold  nights  are  of 
less  importance.  There  is  no  doubt  that  the  moisture  and 
clouds  in  the  atmosphere  of  Ireland  cause  cool  days,  with  little 
sunshine  ;  and  though  the  nights  are  mild,  that  does  not  for  the 
purpose  of  corn-growing  make  up  for  the  want  of  heat  and 
sunshine  by  day. 

Dr.  Lloyd,  the  Provost  of  Trinity  College,  Dublin,  who  is 
probably  the  best  authority  we  have  on  the  subject  of  Irish 
climate,  has  been  good  enough  also  to  suggest  to  me  that  another 
subsidiary  action,  connected  with  the  others  of  temperature  and 
moisture,  that  plays  a  sensible  part  in  the  phenomena,  is  the 
frequent  lowering  of  temperature  which  occurs  in  July  in  connec- 
tion with  the  arrival  of  the  mass  of  condensed  vapour  from  the 
Atlantic,  and  which,  unhappily  for  the  cereals,  occurs  at  the  St. 
S within  period,  just  at  the  time  when  it  is  most  injurious  to 
them,  although  advantageous  to  green  crops.  This  shows  itself 
very  decidedly  in  the  annual  curves  of  temperature  as  well  as  of 
rainfall. 

Mr.  Whitley,  in  the  article  in  the  Journal  above  mentioned^ 
gives  the  average  summer  temperature  of  Cork  at  65°,  being,  as 
he  adds,  the  highest  in  the  British  Islands.  There  can  be  no 
doubt  that  this  is  founded  on  erroneous  observations.  There  is 
no  such  average  summer  temperature  as  65°  in  Ireland.  It  is 
probable  that  the  average  summer  temperature  of  the  South  of 
Ireland  is  about  60^.  But  60°  is  a  sufficient  average  tempera- 
ture for  growing  wheat  well.  It  is  much  more  than  a  sufficient 
temperature  for  growing  oats,  which  are  believed  only  to  require 
from  54°  to  57°.  Yet  good  crops  of  wheat  can  seldom  be  grown 
in  Ireland,  especially  in  the  South,  and  even  oats,  though  so 
much  hardier,  do  not  grow  so  well  as  in  England  and  Scotland^ 
especially  on  land  that  is  highly  farmed.  My  experience  is 
that  it  is  increasingly  hard  to  get  a  proportionately  good  crop  on 
high-farmed  land  than  on  land  in  worse  condition.  This  is 
the  difficulty.  The  temperature  is  high  enough,  according  to 
received  views,  to  grow  wheat  or  oats  well.  But  they  do  not 
grow  well.     Mr.  Buchan's  explanation  is  probably  the  true  one. 

There  is  no  series  of  accurate  observations  for  any  long  number 
of  years  extant.  I  have  been  favoured  by  Mr.  R.  H.  Scott, 
Director  of  the  Meteorological  Department,  London,  with  the 
following  Table,  and  those  in  the  Appendix,  which  are  all  that 
his  Office  has,  and  which  are  probably,  therefore,  the  best  and 
fullest  attainable : — 
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Table  I. — ^Mean  Monthly  Babosietbioal  Fbessube  and  Tekpiba- 
TUBE  at  Yalenoia  and  Gobk. 


Valkxcll. 

Cou. 

Months. 

PreBBure. 

MnnofS 

Yeaw. 

Temperature. 

Mean  of  5 

Year^ 

Preisure. 

Mean  of  11 

Yean. 

T^npentare. 

MeuioflS 

Yean. 

January        

February      

March 

^f  ;:  ::  ::  :: 

June     , 

July      

AugU8t 

September 

October 

"November 

December     

8  AJC. 

Obner.  only. 
1866-1870. 
29-754 
•895 
•874 
•922    . 
29-861 
30  105 
30  016 
29-964 
•835 
29-920 
30015 
29-814 

8  A.M. 

Obeer.  only. 

430 
441 
45-4 
49-2 
52-9 
56-7 
600 
58-9 
56-4 
52-9 
46-8 
46-3 

1867-1867. 

29813 
•934 
•823 
•894 
•932 
•998 
•959 
•929 
•909 
•833 
•881 

29933 

1867-1869. 

41^8 
431 
44-8 
496 
53-5 
59-2 
621 
60-5 
57-0 
51-0 
445 
43^2 

Mean  for  the  year   .. 

29-915 

511 

29-903 

50-9 

Note. — The  barometric  values  for  Valencia  are  obtained  from  values  kept  in 
the  Meteorological  Office.  All  the  other  averages  are  computed  by  Mr.  Boohan 
ctnd  published  by  him. 

An  interesting  illustration  has  been  mentioned  to  me  by  Mr. 
Scott  from  the  climate  of  the  Scilly  Islands,  which  may  be  taken 
as  an  exaggeration  of  the  climate  of  Ireland.     He  says : — 

In  Scilly,  the  mean  monthly  temperature  ranges  only  from  45°  to  63% 
being  a  less  variation  than  at  any  other  place  in  these  islands.  The  north  of 
Donegal  and  Shetland  most  nearly  approach  it.  The  result  of  this  very 
equable  spring  temperature  is  that  vegetation  is  always  going  on,  and  no  crop 
or  fruit  will  ripen  thoroughly.  A  few  bad  apples  are  the  only  fruit  besides 
gooseberries.  The  plants  that  flourish  there  are  sub-tropical,  such  as  aloea^ 
yuccas,  mescmbryanthemums,  and,  of  course,  large  geraniums  and  fuchsias. 
The  produce  of  the  islands  is  to  a  great  extent  vegetables  for  the  London 
market,  especially  new  potatoes. 

The  climate  is  an  exaggeration  of  your  southern  climate,  such  as  Cape 
Olear ;  the  mean  temperature  for  the  year  being  1°  higher.  The  reason  of  the 
very  exceptional  climate  of  Scilly  is  due  in  some  measure  to  the  set  of  the 
currents  at  the  mouth  of  the  English  Channel. 

I  think  the  suitableness  of  the  Irish  climate  for  growing  pota- 
toes was  one  cause  that  led  to  the  great  extent  of  potato  culti^ 
Tation  there  before  the  famine,  which  has  hitherto  been  ascribed 
mainly  to  social  and  political  causes.  Till  the  blight,  potatoes 
flourished  in  Ireland  better  than  elsewhere,  and  therefore  were 
more  grown. 

In  the  South  of  Ireland  corn  ripens,  but  with  difficulty,  so 
that  a  good  or  bad  crop  of  corn  is  more  dependent  on  the  char 
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racter  of  the  season  than  elsewhere,  and  the  crop  is  more  often 
inferior.  Over  thirty  years  ago,  before  the  Famine,  when  I  began 
to  farm  in  Ireland,  the  universal  rotation  in  the  county  of  Cork^ 
except  near  the  mountains,  was  potatoes  on  lea  manured  (and 
such  lea  as  it  was  ! — land  left  to  rest,  without  grass  seeds  even,, 
and  one  mass  of  weeds;  and  then  the  manuring! — earth  drawa 
from  the  field,  with  a  little  calcareous  sand  and  the  refuse  of  the 
dwelling  house  mixed),  followed  by  wheat  Oats  only  came  in  as- 
a  scourging  crop  when  the  land  would  no  longer  grow  wheat* 
The  wheat  was  a  poor  crop,  five  or  six  barrels  of  twenty  stones, 
about  equal  to  twenty-four  bushels,  being  considered  good.  Half 
that  produce  was  much  more  common.  But  as  Corn-law  prices 
then  ruled,  farmers  were  content,  except  in  bad  years,  which  in 
that  climate  were  frequent. 

After  I  had  been  farming  pretty  well  for  some  years,  with  only  a 
moderate  increase  of  crop,  I  remember  thinking  the  cause  must 
be  in  the  previously  exhausted  condition  of  the  soil,  and  that  I 
might  get  over  it,  and  grow  good  wheat  by  a  rotation  of  (1) 
swedes,  (2)  rape,  (3)  wheat.  The  swedes  and  rape  were  well 
manured  with  bones,  besides  other  manure,  and  half  the  swedes 
and  all  the  rape  were  eaten  with  sheep.  The  wheat  looked  all 
that  could  be  desired  during  the  spring  and  summer  till  harvest, 
but  it  was  no  sooner  in  shock  than  it  was  enough  to  lift  a 
sheaf  to  have  a  painful  proof  of  the  crop's  lightness.  In  fact,  it 
was  worse  than  the  crop  of  the  small  farmer  in  the  next  field, 
that  had  not  been  a  quarter  so  well  done  by.  There  was  sunlight 
enough  to  ripen  his  thin,  short-strawed  crop  tolerably.  But  the 
ears  of  my  handsome  crop  were  not  half  filled,  and  much  of 
the  corn  in  them  was  only  fit  for  chicken's  food.  The  same 
result  several  years  in  succession  at  last  taught  its  lesson. 

I  gave  up  trying  to  grow  any  corn  except  oats.  The  common 
farmers,  too,  have  gradually  ceased  to  grow  wheat,  except  a 
small  piece  for  their  own  consumption  (as  it  is  one  of  the  curiosi- 
ties of  our  stage  of  development  that  every  farmer  thinks  it 
needful  to  grow  the  food  of  himself  and  his  family  on  his  own 
farm ;  so,  as  potatoes  will  no  longer  grow  well,  he  grows  some 
wheat  wherever  he  can  for  home  consumption).  They,  too,  have 
taken  to  oats  as  the  chief  crop.  Wheat  being  usually  lower  in 
price  than  it  was  in  Corn-law  times,  and  oats  much  higher,  no 
doubt  tends  to  the  same  end.  There  is  a  general  opinion,  too, 
that  the  local  climate  has  altered.  The  oats  even  are  not  the 
better  sorts  of  oats.  Black  Tartary  oats,  the  coarsest  sort 
known,  succeed  best  by  far.  But  even  with  oats,  and  thoroughly 
good  farming,  the  produce  in  corn  is  not  on  the  average  of  years 
what  it  should  be  ;  nothing  like  what  such  farming  would  pro- 
duce in  England  or  Scotland.     The  upland  soil  in  my  district  is 
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a  useful  turnip  loam,  rather  thin  from  the  rock  being  near  the 
surface,  but  growing  great  crops  of  swedes.  (Manure  as  highly  as 
we  please,  we  cannot  grow  half  a  Norfolk  crop  of  mangolds,  for 
the  same  reason,  I  think,  that  we  cannot  grow  good  com  crops.) 
It  steadily  improves  with  good  farming  in  the  yield  of  grass,  and 
in  the  quantity  of  stock  it  will  feed,  and  not  at  all  slowly.  The 
bottom  land  is  generally  more  or  less  peaty,  with  clay  below,  and 
when  drained  is  very  good  for  grass.  For  years  I  have  used  bought 
manures  and  cake  largely ;  last  year  to  the  value  of  20*.  per 
acre  over  the  whole  farm  of  seven  hundred  acres.  Yet  the  com 
hardly  increases  ;  fifty  bushels  of  oats  per  acre  is  still  as  much 
as  we  can  grow  in  a  good  year,  even  after  sheep  folded  on  swedes, 
with  hay  and  cake.  I  am  not  able  to  give  measured  quantities 
of  any  value,  for  the  farm  is  managed  in  subordination  to  the 
needs  of  the  estate,  with  sometimes  a  slice  of  good  land  let 
away  in  order  to  improve  a  tenant's  farm,  sometimes  a  slice  of 
reclaimed  land  added  to  it,  sometimes  of  land  given  up  by  a  bad 
tenant,  and  worn  out  to  a  degree  of  exhaustion  that  will  not 
grow  either  weeds  or  couch  (it  is  something  to  have  come  to  look 
on  a  good  crop  of  couch  as  a  hopeful  sign  of  land),  and  which 
swallows  up  all  the  manure  of  a  year  or  two  as  a  starved  beast 
swallows  good  feeding  without  showing  it.  Rotation  and  exact 
quantities  at  successive  intervals  thus  are  made  almost  impossible ; 
but  my  conviction  is  strong,  from  close  observation,  that  the 
difficulty  of  growing  larger  crops  of  oats  is  due  to  the  climate, 
which,  though  in  ordinary  years  it  will  ripen  a  moderate  crop, 
has  too  much  moisture  and  too  little  sunshine  to  ripen  a  really 
heavy  crop,  except  in  chance  seasons. 

On  the  other  hand,  the  very  same  climate  that  is  so  unfavouiy- 
able  for  com  is  extraordinarily  favourable  for  grass,  which  con- 
tinues to  grow  often  through  most  part  of  the  winter. 

And  this  is  the  true  explanation  of  the  inclination  to  grass- 
farming  that  is  almost  universal  in  Ireland,  not  only  among  large 
farmers  and  landowners  farming  on  their  own  account,  but 
equally  among  middling  and  small  farmers.  The  small  farmer 
formerly  tilled  more  of  his  farm  in  proportion,  because  it  took 
much  of  his  land  to  provide  the  food  for  his  family,  but  even 
before  the  famine  the  constant  argument  used  by  small  farmers 
seeking  more  land  was,  ^^  If  I  get  more  land  I  can  leave  more  out 
in  grass."  When  a  farmer  failed,  it  was  always  said,  "  He 
tilled  too  much  of  his  land."  There  was  never  any  doubt  but 
that  the  land  paid  best  in  grass,  when  the  farmer  could  afford  to 
buy  stock.  The  climate  was  and  is  the  ruling  principle,  as  Mr. 
Whitley  said.  Even  when  the  grass  farming  is  bad,  as  it  often 
is,  it  still  pays  better  than  the  equally  bad  tillage  farming  that 
the  same  farmer  would  practise  on  the  same  farm.    The  views  in 
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favour  of  breaking  up  inferior  grass  so  often  urged  in  drier 
climates  have  very  little  place  in  our  wet  climate.  There  is  very 
little  land  so  bad  that  if  it  is  once  in  good  condition  will  not 
grow  grass  well  in  this  climate.  When  the  land  needs  breaking  up 
it  is  almost  always  only  as  the  best  means  of  adding  condition 
in  order  again  to  put  it  in  grass. 

Of  course  what  I  have  said  in  no  way  affects  the  correctness 
of  Mr.  Pringle's  complaints  of  bad  grass-farming.  No  doubt, 
too,  there  is  some  land  that  cannot  profitably  be  kept  in  grass 
beyond  a  few  years.  I  believe,  also,  there  is  a  tract  of 
country  in  the  East  and  North-east  of  Ireland,  from  Wexford  to 
Down  inclusive,  where  the  climate  is  more  favourable  to  tillage 
than  elsewhere.  When  land  is  foul  with  weeds,  and  much  worn 
out,  cultivation  with  heavy  manuring  of  green  crops,  is  the  most 
economical,  if  not  the  only  way  of  getting  it  into  condition ;  and 
without  some  roots  and  straw  for  winter  it  is  not  easy  on  middling 
land  to  manage  a  heavy  stock  to  the  best  advantage  ;  but  I  think 
the  problem  of  profitable  farming  in  these  times  in  Ireland  is 
(or  at  least  is  fast  becoming)  with  how  little  cultivation  a  farm 
in  grass  can  be  successfully  managed.  There  is  a  great  change 
since  the  time  when  Mr.  Algernon  Clarke,  whom  Mr.  Pringle 
quotes  as  his  authority,  wrote  of  Irish  farming.  The  price  of 
stock,  and  of  most  grass  products,  has  immensely  increased. 
The  cost  of  labour  has  greatly  increased  too  5  not  only  are  wages 
much  higher,  which  is  not  to  be  complained  of,  but  labourers  in 
Ireland  usually  give  less  and  worse  labour  for  their  hire.  It  was 
bad  enough  before  with  low  wages,  it  is  worse  now  with  much 
higher  wages,  whatever  it  may  ultimately  come  to.  Emigration, 
too,  is  steadily  lessening  the  supply  of  labour  year  by  year. 
When  I  began,  thirty  years  ago,  if  I  gave  out  overnight  that  I 
wanted  fifty  men  next  morning  for  a  job  of  work,  100  would  be 
on  the  ground  begging  for  employment.  Several  years  ago, 
being  pretty  forward  with  draining  and  such  improvements,  I 
bethought  me  that  it  would  be  well  to  devote  money  to  the  im- 
provement of  labourers'  houses  over  the  estate.  I  had  already 
built  good  houses  for  most  of  the  men  in  my  own  regular  em- 
ployment. When  I  came  practically  to  consider  the  subject  I 
found  that  everything  was  in  such  a  transition  state  that  it  was 
wiser  to  wait  a  while,  and  see  what  houses  would  be  really 
wanted  and  where.  It  was  well  I  did  so,  for  now  there  are  a 
number  of  labourers'  houses  on  all  parts  of  the  estate  standing 
empty,  some  of  them  fairly  good  slated  houses,  much  superior  to 
the  common  cabins  of  the  country ;  more  are  yearly  being  left 
empty. 

Extra  jobs  of  draining,  &c>,  can  no  longer  be  done  in  most 
years  at  a  reasonable  cost,  or  a  fair  increase  on  former  prices. 
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Men  are  not  to  be  had,  except  a  few  at  slack  times  of  year,  and 
they  will  not  do  wet,  unpleasant  work  except  for  very  high  pay, 
and  in  their  own  lazy  way.  It  is  often  said  that  one  advantage 
of  more  and  better  cultivation  would  be  additional  employment 
for  labourers.  I  have  always  thought  this  a  fallacy.  There  is 
more  profitable  work  in  draining,  &c.,  wanting  to  be  done  in 
Ireland,  exclusive  of  the  reclamation  of  real  waste  land,  than  all 
the  labourers  could  do  in  two  generations,  even  if  they  worked  well. 
There  is  no  good  reason,  therefore,  for  the  sake  of  the  labourers, 
for  departing  from  the  sound  principle  of  political  Economy,  that 
such  mode  of  farming  should  be  followed  as  will  leave  the  largest 
net  profit  (true),  whether  it  be  grass  or  tillage  farming.  In  truth, 
even  such  lightish  land  as  I  have  described,  when  it  is  laid  down 
in  grass  in  good  condition,  produces  excellently  and  for  many 
years.  The  number  of  years  that  it  will  produce  well  in  grass 
without  showing  signs  of  going  back,  wholly  depends  on  the 
condition  it  is  in  when  laid  down,  and  on  the  treatment  of  the 
grass.  In  the  neighbourhood  of  towns,  where  manure  can  be 
bought,  top-dressing  grass  is  a  very  favourite  course,  and  is  thought 
to  answer  especially  well.  Except  in  such  places  manuring  grass 
is  little  understood  or  practised.  How  far  artificial  manures,  as 
recommended  by  Mr.  Thompson,  of  Kirby  Hall,*  will  effect  a 
permanant  improvement  in  grass  on  such  a  soil  as  ours,  which 
is  not  strong  land,  may  perhaps  be  doubtful ;  but  it  is  certain 
that  any  phosphates  of  which  the  soil  is  deprived  by  milk  or 
grazing  can  be  thus  restored  at  small  cost ;  and  it  is  also  certain 
that  there  are  many  intelligent  men  in  Ireland,  ready  to  try  Mr. 
Thompson's  prescription,  and  all  other  suggestions  for  keeping 
up  the  condition  of  grass  land. 

The  conclusion  I  wish  to  draw  from  the  facts  and  considerations 
I  have  stated  is,  that  Ireland,  notably  the  South  and  West,  is  from 
its  climate  a  land  of  grass,  and  that  for  farming  profitably  in 
Ireland  grass  should  be  the  first  object,  and  tillage  only  so  far  as 
it  helps  the  grass.  I  believe  this  is  what  all  our  best  farmers  are, 
consciously  or  unconsciously,  working  to.  Mr.  Pringle's  strictures 
on  the  fault  of  much  of  our  Irish  grass  farming  are  generally  quite 
true,  and  the  remedy  he  proposes  is  in  a  measure  good,  but  only 
in  a  measure — not  as  an  end,  but  as  a  means  to  better  grass. 
In  truth  our  grass  privileges  (as  an  American  might  call  them), 
are  very  great.  Farmers,  who  know  their  business,  are  doing  ex- 
cellently. It  is  sometimes  said  that  landowners  farming  their 
own  land  in  Ireland  lose  by  it.  Never  was  there  a  greater  delu- 
sion.    The  profit  on  grass  farming  makes  it  all  easy,  whatever 

*  Vide  *  Journal  Royal  Agricultural  Society,'  2ncl  series,  vol.  viii.,  Part  I.,  No. 
XV.,  p.  174. 
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scale  a  landlord  farms  on ;  much  easier  than  in  a  country  fit  for 
tillage  alone.  Numbers  of  us  are  making  more  than  double  the 
rent  we  used  to  get  for  the  land,  when  let  to  tenants,  and  three 
times  the  present  valuation  of  the  land. 

When  land  is  well  laid  down,  the  first  year's  grass  is  very 
good.  The  second  year  is  worse,  because  the  artificial  grasses 
are  dying  out  and  the  natural  grasses  have  not  had  time  to  take 
their  place.  The  third  year  the  natural  grasses  are  established, 
and  a  close  and  excellent  sward  is  the  result,  equal  to  good  old 
grass  in  the  West  of  England,  and  such  as  in  Norfolk  could  not 
be  got  in  thirty  years,  hardly  in  twice  thirty.  I  have  often  said 
that  such  land  as  I  have  to  deal  with,  in  the  Norfolk  climate 
would  not  be  worth  half  what  it  is  in  the  Irish  climate.  Again, 
consider  the  immense  rise  in  the  price  of  grass  products  in  Ire- 
land. Twenty  years  ago,  butter  sold  for  bd,  to  &d.  per  lb. 
Good  beef  was  often  at  3rf.  and  pork  at  2rf.  per  lb.  2/.  to  3/. 
was  not  thought  a  bad  price  for  a  yearling  heifer.  I  have  bought 
good  fair  stock  lambs  in  July  for  5«.  each.  Now  prices  are  some 
twice,  some  four  times,  some  six  times  these  rates,  all,  be  it 
observed,  for  grass  products.  This  rise  of  price  has  not  yet  pro- 
duced its  effects  on  our  farming,  and  on  the  value  of  land. 
Some  of  it  is  still  recent,  at  least  in  part — as  the  value  of  young 
stock — and  the  argument  is  still  used  and  felt,  ''  Perhaps  these 
high  prices  will  not  hold.''  But  as  soon  as  the  prices  of  stock  are 
felt  to  be  permanent — as  the  increasing  demand  for  meat  from 
increasing  wages  in  England  shows  it  is  likely  they  will  be  perma- 
nent— that  cause  alone  will  be  sufficient  to  turn  the  balance  in 
favour  of  gras.s  farming,  wherever  grass  will  grow  fairly.  I  can 
say  that  in  the  arrangements  for  my  own  farm  these  considerations 
weigh  more  day  by  day.  Com  is  not  higher  in  price,  the  wages 
to  be  spent  in  growing  it  are  higher;  but  grass  products,  that  cost 
little  or  no  more  wages,  are  many  times  higher  in  price.  Can 
there  be  a  doubt,  from  this  cause  alone,  what  the  intelligent 
farmer  will  do  in  a  climate  specially  suited  to  grass  ? 

Grass  farming  in  every  form,  and  with  every  sort  of  help  from 
bought  manures  or  bought  food  for  stock,  cake,  &c.,  is  the  true 
future  before  us. 

Water  meadows,  the  especial  advantage  of  which,  in  the  mild 
climate  of  Ireland,  was  pointed  out  by  Mr.  Philip  Pusey  (in  the 
Journal,  vol.  xi.  p.  62")  more  then  twenty  years  ago,  are  a  most 
valuable  resource  to  Irish  grass  farmers.  Mowing  upland  grass  on 
second-rate  land  for  hay  is  very  exhausting  to  the  soil,  and  we 
do  it  as  little  as  possible.  We  cut  hay  mostly  from  bottom  lands. 
But  water  meadows  in  this  climate  are  very  productive,  and  we 
grow  unusual  crops  of  hay  on  them,  yet  systematic  watering  is 
not  nearly  as  common  as  it  might  be.     Small  farmers  are  con- 
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stantly  squabbling  amongst  themselves  for  the  use  of  any  rill  of 
water  near  their  farms.  When  they  have  got  it,  they  often  let  it 
run  the  whole  winter  over  one  spot,  which  is  thus  made  into 
a  morass,  especially  as  the  cattle  are  seldom  kept  out  of  the  field. 
The  opportunities  of  making  regular  water  meadows  are  very 
frequent,  and  will  be  made  use  of  more  and  more.  I  have  found 
a  dressing  of  five  or  ten  cwt  of  bones  on  water  meadows  greatly 
to  thicken  the  grass  and  improve  the  quality  of  the  hay.  They  are 
applied  as  soon  as  the  hay  is  off,  so  as  to  be  well  trodden  in  by 
the  stock  eating  the  after-grass,  and  avoid  risk  of  the  water 
washing  them  away  when  the  meadow  is  flooded  in  autumn.  I 
believe  they  pay  well  every  few  years,  as  often  as  the  hay  shows 
any  signs  of  becoming  inferior.  My  theory,  I  know  not  how  cor- 
rect, is  that  the  water  must  contain  the  other  food  of  grass  in 
larger  proportion  than  phosphates.  The  bones  thus  make  up  all 
that  is  wanted. 

The  course  on  my  own  farm,  which  has  been  arrived  at  simply 
from  experience  and  the  pressure  of  facts,  will,  I  think,  show 
what  we  are  coming  to.  For  nearly  twenty  years  the  course,  in- 
stead of  a  regular  rotation,  has  been  to  choose  fifty  or  sixty  acres 
of  the  worst  grass  on  the  farm  each  year  for  ploughing.  Most  of 
this  is  sown  with  lea  oats  ;  but  if  the  land  is  very  poor,  no  oats 
are  taken,  and  then  it  is  ploughed  with  two  ploughs  following 
each  other,  one  skimming  the  grass  as  lightly  as  possible,  the 
other  turning  a  good  furrow  of  earth  over  it.  It  is  then  broken 
for  turnips  the  next  spring.  But  there  is  more  trouble  in  getting 
such  land  prepared  for  turnips  than  after  lea  oats,  and  the  plan 
can  only  be  followed  to  a  limited  extent. 

The  ewes  are  folded  on  the  grass  meant  for  lea  oats,  before  it 
is  ploughed.  But  still  the  oats  are  usually  very  bad.  The  older 
the  grass,  the  worse  are  the  oats.  It  is  plain  the  sod  does  not 
rot  in  time  to  help  the  oats.  In  some  districts  they  grow  two 
crops  of  oats  in  succession,  on  breaking  up  the  land  ;  the  first  is 
bad,  the  second  good  enough,  because  the  sod  by  that  time  is 
rotten.  But  this  plan  is  exhausting,  and  leaves  the  land  very  foul. 
With  fifty  or  sixty  acres  of  turnips  we  have  been  in  the  habit  of 
fattening  200  sheep  and  over  30  beasts,  besides  keeping  200 
ewes  and  200  hoggets  of  the  previous  spring,  60  cows,  and  young 
stock,  rising  yearlings  and  two-year  olds,  about  35  to  40  head 
of  each  age — enough  to  stock  the  farm  in  the  following  summer 
with  little  buying. 

We  have  the  last  two  years  reduced  the  number  of  acres  broken 
each  year  to  forty  instead  of  fifty,  and  still  fatten  and  keep  the 
same  stock  as  before,  with  the  help  of  more  cake.  This  of  coarse 
lessens  the  work  of  men  and  horses ;  and  if,  as  is  s^d,  a  ton  of 
cake  may  be  ^reckoned  as  roughly  equal  to  an  acre  of  tornips 
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(which  I  do  not  think  it  is,  of  such  crops  of  turnips  as  we  grow), 
there  is  no  reason  that  such  a  course  should  not  answer  and  keep 
up  the  condition  of  the  grass.  In  two  or  three  years  I  expect 
the  extent  ploughed  may  be  reduced  to  thirty  acres  each  year,  and 
with  still  more  cake  the  same  winter  stock  be  kept  and  fattened. 
Just  now  1  have  a  tract  of  cut-out  bog  that  has  been  drained  &c. 
coming  in.  This  for  its  own  sake  needs  cultivation  and  turnip 
cropping,  and  so  delays  the  decrease  of  tillage.  Oats  with 
grass  seeds  follow  the  turnips,  unless  the  land  is  poor,  when  it  is 
laid  down  with  rape  and  grass  seeds,  no  com  crop  being  taken. 
Experience  can  alone  show  how  far  we  can  decrease  cultivation, 
and  keep  up  the  condition  of  the  grass  land.  It  can  clearly  be 
done  to  the  extent  of  one-half,  i.e.  twenty-five  acres  instead  of  fifty, 
being  ploughed  each  year.  The  net  profit  on  the  farm  is  more 
than  double  the  rent  the  tenants  paid  for  it  when  they  failed, 
after  charging  to  each  year  all  the  cake  and  manure  bought, 
bailiff's  salary,  and  every  expense.  The  changed  appearance  of 
the  land  is  a  pleasure  to  one  s  eyes.  The  stock  are  more  than 
double  the  number,  and  individually  double  the  weight  of  those 
the  tenants  kept. 

It  may  seem  strange  to  say  it,  but  religion  and  politics  have 
been  brought  in  Ireland  even  into  the  question  of  farming,  and 
whether  grass  or  tillage  are  best  for  the  country  is  sought  to  be 
decided  by  what  is  most  to  the  advantage  of  the  Roman  Catholic 
or  Protestant  interests.  The  power  of  the  Roman  Catholic 
clergy  and  their  party  depends  on  the  number  of  Roman 
Catholics  ;  and  tillage,  as  giving  more  employment  than  grass, 
has  been  favoured  accordingly.  Even  the  growth  of  flax  has 
been  urged  on  the  same  grounds,  I  have  already  shown  the 
weakness  of  such  reasoning,  because  there  is  plenty  of  work  for 
every  one  for  long  years  in  draining  and  other  improvements, 
far  more  profitable  to  all  concerned  than  it  can  be  to  try  to  force 
one  kind  of  farming  instead  of  another  that  for  any  reason  is 
more  profitable.  But  there  is  no  doubt  it  has  been  thought  the 
increased  employment  from  tillage  would  check  the  emigration. 

My  own  opinion  is  clear  that  the  decrease  of  labourers  is 
going  on  so  fast  that  by  the  end  of  the  next  seven  or  ten  years 
there  will  be  no  choice  in  the  matter,  and  it  is  very  fortunate 
for  us  that  the  increased  price  of  grass  products  gives  us  so  pro- 
fitable a  means  of  escape  from  what  would  be  otherwise  a  most 
serious  difficulty.  Those  who  have  treated  their  land  best  will 
have  least  trouble. 

On  one  point  alone  Mr.  Pringle,  I  think,  is  auite  wrong — when 
he  argues  against  grass  farming  because  small  farmers,  holding 
7  millions  of  acres,  keep  on  them  stock  to  the  value  of  17J 
millions  of  money ;  whilst  large  farmers,  holding  8|  millions 
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of  acres,  keep  on  them  stock  valued  only  at  18  millions  of  money. 
But  the  cattle  on  both  sizes  of  farm  are  valued  at  the  same  rate, 
6/.  10s.  per  head.  It  is  evident  that  the  cattle  of  the  small 
farmer  much  more  nearly  approach  this  value  than  the  cattle  of 
the  large  farmer.  Large  farmers,  as  a  rule,  have  much  larger 
and  more  improved  cattle  of  all  ages  than  small  farmers ;  and 
nearly  all  the  fatting  and  fat  cattle.  Mr.  Thompson's  estimate 
of  the  weight  of  cattle  killed  in  England  is  600  lbs.  per  head 
on  an  average,  which  at  present  prices  would  make  their  value  a 
good  deal  over  20/.  each.  The  cattle  of  large  farmers  in  Ireland 
probably  do  not  weigh  much  less  than  the  average  of  all  English 
cattle  killed,  and  after  all  due  allowance  for  the  value  above 
6/.  10^.  of  the  cattle  of  small  farmers,  there  must  be  a  large 
excess  in  the  value  per  head  of  the  cattle  of  large  farmers.  If 
this  excess  is  only  fifty  per  cent,  and  it  is  probably  much  more, 
it  will  quite  alter  the  inference  Mr.  Pringle  draws.  Considering 
how  few  turnips,  &c.,  Irish  small  farmers  grow,  and  how  much 
they  overstock  their  grass,  and  that  they  use  no  cake  or  bought 
food,  it  would  be  strange  indeed  if  they  thus  grew  more 
pounds  of  meat  than  are  grown  on  better  managed  large  grass 
farms. 

The  last  three  years  have  been  excellent  seasons  for  grass  in 
Ireland.  With  the  same  stock  every  farmer  has  had  plenty  of 
grass ;  even  those  usually  overstocked  have  had  enough,  and  their 
stock  has  profited  accordingly.  Many  have  thus  been  taught 
the  lesson  of  the  profit  of  feeding  stock  better ;  the  price  a  well- 
fed  animal  of  any  age  has  brought  in  the  market  has  been  so  out 
of  proportion  to  the  price  of  an  ill-fed  one  that  the  most  back- 
ward has  had  the  point  driven  into  his  head,  and  efforts  at  better 
feeding  for  the  sake  of  the  better  profit  have  been  numerous.  I 
think  the  young  cattle  sold  in  the  next  few  years  will  show  the 
effect  of  this  better  feeding. 

Such  a  number  of  calves  as  have  been  reared  this  year  in 
Ireland  was  never  seen  since  the  world  began.  It  is  caused  by 
the  great  price  of  young  stock  in  the  past  year.  The  country 
positively  swarms  with  calves.  Hitherto  small  farmers  have  usually 
reared  only  heifer  calves,  and  the  bulls  have  gone  to  the  butcher 
at  once.  This  year  bulls  and  heifers  have  been  alike  reared. 
This,  too,  if  the  demand  continues,  will  in  a  few  years  help 
greatly  to  improve  the  quality  of  Irish  stock.  When  the  bull 
calves  were  sold  for  a  trifle  to  the  butcher  at  once,  and  many  of 
the  heifers  kept  as  cows  for  himself,  the  backward  farmer  felt 
little  the  gain  of  putting  a  good  bull  to  his  cows.  Where  now 
he  has  so  many  to  sell,  the  difference  in  the  price  of  a  well-bred 
calf  or  yearling  on  such  a  number  will  soon  work  more  care  in 
the  choice  of  a  bull.     But  most  of  the  calves  must  be  sold  be- 
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fore  the  winter,  since  it  is  certain  farmers  have  not  food  for  half 
of  them. 

The  same  causes  that  have  given  us  plenty  of  grass  have  made 
the  potato  crop  a  great  failure.  There  has  not  been  so  much 
blight  since  the  famine  as  last  year  and  this,  and  the  crop  has 
been  very  bad.  I  think  fewer  potatoes  will  be  grown  in  future, 
which  again  will  lead  to  less  cultivation  and  more  and  better  g^ss. 

In  spite  of  all  the  miseries  of  the  famine,  farmers  and 
labourers  alike  have  since,  as  "far  as  they  could,  gone  back  to 
the  old  conacre  potato  system.  This  is  the  explanation  why  for 
years  the  statistical  returns  have  shown  a  regular  increase  in  the 
average  of  potatoes ;  only  as  potatoes  did  not  grow  well  enough 
to  last  the  whole  year  the  system  could  not  fully  re-establish 
itself  as  of  old.  Some  modification  to  supply  food  in  spring 
and  summer,  when  there  were  no  potatoes,  was  unavoidable.  A 
few  sacks  of  Indian  meal,  bought  on  credit,  was  the  means  used. 

The  terms  for  farmers'  labourers  in  this  district  have  been  3*. 
per  week  and  the  man's  food  at  the  farmhouse ;  the  cabin, 
charged  6d.  per  week,  and  the  conacre  another  6rf.  per  week, 
being  stopped  by  the  farmer  out  of  the  3s.  On  the  balance, 
with  such  potatoes  as  grew,  wife  and  children  existed.  Of  course 
there  were  some  minor  privileges — ^pig,  cocks  and  hens,  &c. 

The  strangest  thing  is  that  many  labourers  preferred  such 
terms  from  small  farmers  to  Ss.  or  9s.  a  week,  with  free  house, 
potato-land,  &c.,  from  others.  I  believe  the  secret  is,  that  there 
was  real  work  in  the  one  case,  and  no  real  work,  but  half-idle 
dawdling  in  the  other.  This  year  the  potatoes  have  failed  again 
in  earnest,  but  the  people  are  now  so  few  the  effect  will  not 
be  the  same  as  at  the  famine.  The  3*.  per  week,  however,  has 
broken  down,  as  the  labourers  have  no  potatoes.  Labourers  can 
now  be  had  in  plenty  for  any  job  paying  fair  wages,  and  next 
spring  will  show  a  larger  emigration  to  America  than  for  years 
before. 

It  may  seem  presumptuous  in  one  mainly  connected  with  Irish 
farming  even  to  offer  a  hint  to  English  farmers,  but  I  cannot 
help  saying  that  I  think  in  many  parts  of  England  the  difficul- 
ties as  to  labour,  &c.,  are  the  same  as  our  difficulties,  and  the 
remedies  that  suit  us  will  also  suit  them.  It  seems  a  safe  gene- 
ral conclusion  that  wherever  grass  will  grow  well,  more  grass 
will  lessen  labour.  Where  permanent  grass  is  attainable  with 
difficulty,  the  Scotch  five-course  rotation  instead  of  the  Norfolk 
four-course,  i.e.  two  years'  grass  instead  of  one,  must  save  near 
one-fifth  of  the  labour  on  a  farm. 

More  grass,  with  higher  manuring  and  more  cake,  seems  to 
me  the  remedy,  wherever  possible,  for  dear  labour,  at  a  time  of 
great  demand  for  all  grass  products. 
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It  is  a  very  old  opinion  that  the  successful  fanner  is  he  who, 
with  skill  and  knowledge  of  general  principles,  most  clearly 
recogpiises  the  particular  facts  and  circumstances  under  which  his 
farm  is  placed,  and  applies  his  skill  and  knowledge  to  them 
accordingly.  That  is  all  I  contend  for  under  the  very  exceptional 
climate  of  Ireland,  at  a  time  when  labour  is  dear,  and  when  the 
value  of  grass  products  is  such  as  has  never  been  known  or  heard 
of,  and  seems  likely  so  to  continue,  certainly  in  a  measure,  and 
possibly  to  a  still  latger  degree. 

It  is  an  old  saying  in  the  Co.  Meath  that  the  labour  needed 
on  their  grazing  lands  is,  "  A  man  and  a  dog  to  1000  acres 
of  land."  Of  course  there  is  not  much  land  so  good  as  the 
Meath  grazing  lands  and  that  can  be  managed  with  so  little , 
labour;  but  the  principle  involved  in  this  queer  saying  is 
decisive  wherever  fairly  good  grass  can  be  anyhow  grown. 

No  doubt  many  cases  can  be  given  where  cultivation  to  a 
considerable  extent  has  been  profitably  carried  on  in  Ireland, 
but  if  the  circumstances  and  rotation  of  these  farms  are  looked 
into,  it  will  be  found  that  not  more  than  a  tenth  or  a  twelfth  of 
their  acreage  is  annually  in  green  crop.  This  means  that  a  good 
deal  more  than  half  the  farm  is  in  grass  over  one  year  old,  and 
that  the  system  is  something  quite  different  from  that  of  an 
arable  farm  in  Norfolk  or  the  Lothians.  It  will  also,  I  think, 
be  found  that  such  farms  have  been  in  bad  condition,  and  their 
occupiers  have  been  getting  them  into  heart. 

I  am  far  from  saying  that  during  this  process  and  under  this 
system  their  farms  have  not  paid  well ;  my  own  farm  has  for 
many  years  been  a  proof  to  the  contrary.  But  the  fact  is,  that 
once  in  condition  grass  in  the  Irish  climate  will  pay  best  with 
as  little  cultivation  as  may  be,  and  that  there  is  plenty  of  more 
profitable  work  for  the  displaced  labour  in  draining,  &c.  Sound 
political  economy  teaches  that  the  most  profitable  application  of 
labour,  whoever  may  gain  by  it,  whether  landlord,  farmer,  or 
workman,  is  the  greatest  gain  to  the  community ;  and  that  all 
artificial  attempts  to  force  labour  in  a  particular  direction  for 
the  sake  of  secondary  (even)  good  objects  are  a  mistake,  and 
sure  to  end  in  disappointment.  I  think  this  mistake  is  made 
by  some  authorities  on  farming  in  Ireland ;  and  as  political 
economy  is  little  else  but  the  correct  statement  of  facts  that  are 
sure  to  produce  the  same  results,  whether  correctly  or  incorrectly 
stated,  only  with  serious  loss  in  the  meantime  to  those  who  are 
misled,  good  may  be  done  by  putting  forward  the  above  views. 


APPENDIX. 


Tabls  IL — MoNTHLT  and  Annual  Baimtall  at  YALKfOiA  and 
BooHs's  Point. 


VALENCIA. 

1866. 

1867. 

1868. 

1869. 

1870. 

Meftn. 

MONHU. 

RalnfiOlIn 
Inches. 

per-oentageu 

January     .. 

7-90 

5-59 

8-49 

8-54 

6-16 

7-34 

18-7 

February  ..     .. 

415 

4-73 

4-74 

4-30 

4-60 

4-51 

8-4 

March       ..      .. 

5-65 

3-61 

5-75 

3-28 

1-94 

405 

7-5 

April 

5-23 

419 

3-39 

4-49 

3-61 

418 

7-8 

May 

2-40 

3-29 

3-48 

2-58 

4-50 

3-25 

60 

Jnne 

2-80 

118 

1-66 

0-91 

0-61 

1-42 

2-6 

July 

1-86 

3-58 

2-74 

5-22 

2-05 

309 

5-8 

August     ..     .: 

5-49 

5-04 

2-64 

212 

2-62 

3-58 

6-7 

September 

5-56 

5-24 

315 

8-47 

4-25 

5-33 

9-9 

October      ..     .. 

3-54 

8-82 

6-35 

217 

10  03 

618 

11-5 

November.. 

3-98 

201 

715 

4-81 

4-97 

4-58 

8-5 

December..     .. 

5-92 

4-51 

9-70 

8-66 

2-59 

6-26 

11-6 

Totals      .. 

54-48 

51-74 

59-24 

55-45 

47-93 

53-77 

1000 

ROCHE'S  POINT. 


January    ..      .. 

7- 10 

717 

9*92 

4-34 

7- 14* 

15-2 

February  .. 

.. 

417 

4-21 

3-25 

3-87 

8-3 

March       ..      .. 

.. 

701 

805 

2-86 

4-31 

9-2 

April 

.. 

4-39 

207 

1-41 

2-62 

5-6 

May 

.. 

3-77 

5-94 

5-52 

5-08 

10-8 

June 

0-75 

1-90 

0-32 

1-04 

1-09 

2-3 

July 

5-95 

1-11 

216 

1-23 

1-50 

3-2 

Augu«t      ..      .. 

700 

3-80 

107 

1-84 

2-24 

4-8 

September 

400 

7-81 

5-30 

301 

5-37 

11-5 

October     ..      .. 

6-53 

4-39 

0-67 

5-61 

3-56 

7-6 

November.. 

1-65 

4-50 

2-33 

406 

3-63 

7-7 

December.. 

1-77 

10-35 

5-47 

3-64 

6-49 

18-8 

Totals      .. 

•• 

•• 

60-37 

42-51 

37-81 

46*90 

1000 

^  The  mean  at  BocM$  Point  is  for  3  years  only— 1868-1870. 
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Table  IV.— Fivs-day  Mians  of  the  Dbt  and  Wet  THSBMOnms 
and  Babometeb,  from  the  oontinuoug  Beoqbds  at  Yalsnoia  Ob- 

BBfiYATOET,  for  the  Yeab  1871.  ■ 


1 

TuKiuioMiEfeii, 

1 

TBRKUaVlftKB. 

ftrs-iui^  FmcHM, 

BAito-    ' 

VtV^UAt  FutlOJM, 

Baso- 

Dry. 

Wd 

Dry. 

Wet. 

J&n. 

1^  5 

46  4 

44-2 

29*924 

Junfi 

30-  4 

57*3 

54*7 

29*624 

1 1 

o-ia 

45-1 

42-6 

29*757 

July 

5-  9 

58-2 

55*7 

29-847 

ft 

11-15 

44-2 

42-3 

29'607 

1 1 

10-14 

59*6 

57*0 

29*771 

1 1 

16-20 

41-8 

39*5 

29-188 

1 1 

15-19 

GO'l 

57'4 

29-992 

ri 

21-25 

BS-3 

35*7 

29-975 

>  r 

20-34 

58-1 

55  2 

29-738 

9  r 

2&'30 
31-  4 

43  5 
45-2 

41-4 
43-4 

29-972 
29*491 

t  f 

25-29 

56-8 

53*3 

29*624 

Aug, 

30-3 

58-6 

56-3 

29-835 

Feb. 

S-  9 

49-1 

47*1 

29*923 

4-  8 

61-1 

590 

30*102 

» 1 

10-14 

475 

45*7 

19*770 

i  f 

9-13 

62*2 

59*2 

30*071 

■  r 

15-19 

49*4 

47*9 

29*906 

t  f 

14-18 

60-0 

57-1 

29-816 

J  • 

20-24 

46-8 

44*9 

30-370 

f  4 

19-23 

59*8 

57  1 

29*872 

" 

25-  1 

18-6 

47*0 

29-814 

24^28 

^-8 

55*5 

30*115 

M&Tch 

2-d 

49 -6 

47-0 

29-576  1 

Sept. 

29-  2 

59*7 

57*2 

29*917 

1 « 

7-11 

47-8 

45-3 

29*820 

^  ^ 

3-  7 

57*9 

54*5 

29  842 

)  i 

12-16 

43 '1 

40-1 

29*834 

^  ^ 

8-12  1 

58  3 

55  0 

29*918 

1  * 

17-21 

49"! 

46^9 

30*056  i 

J 

13-17 

59*3 

55*2 

30*201 

f  r 

22-26 

50  5 

46-3 

29^822 

f  t 

18-22 

53-9 

49*3 

29*893 

t  ■ 

27-31 

45  3 

413 

30-382  ' 

■  r 

23-27 

50-8 

47*1 

29  478 

April 

1-  5 

48-5 

45  7 

30*003 

Oct. 

28-  2  1 

53  1 

48*3 

29*528 

1 1 

e-10 

50  0 

4€'2 

29*799 

3-7 

51*1 

47*9 

29-718 

■  V 

11-15 

52  2 

50-5 

29-569 

f  t 

8-12 

54*9 

52*4 

30084 

>« 

16-20 

50-5 

48-0 

29  251 

13-17 

56*7 

54*9 

29*812 

rt 

21-26 

51 -4 

45-4 

29-809 

p  1 

18-22 

53-9 

50*6 

29*792 

'* 

26-30 

51-4 

48-8 

29*819 

1 1 

23-27 

52*9 

50-4 

30*078 

Mftj 

1-  5 

51  "1 

47  "5 

30-042 

N0T< 

28-  1 

51*5 

48-4 

29*468 

•  f 

CJ-10 

57-1 

51  2 

30-218 

1  1 

2-  6 

48  8 

45  5 

29  899 

1 1 

11-15 

53-5 

49-0 

29-968 

7-11 

44  1 

40*3 

29*805 

1  • 

16-20 

53-2 

49-0 

30*194 

^  J 

12-16 

50  1 

47*6 

30*031 

1  * 

21-25 

55-8 

51-4 

29-865 

tt 

17-21 

50  3 

47*9 

29*921 

1 1 

26-SO 
31-  4 

59'0 
58'5 

55-7 
54*1 

30'211 
30^243 

f  t 

22-26 

44*8 

42*2 

30*020 

Dec. 

27-  1 

39-4 

36*0 

30*159 

Juno 

5-  9 

57-4 

53'7 

30-203 

2-  6 

37*5 

34*8 

30*293 

, , 

10-14 

59-2 

55-9 

29-677 

7-11 

43*1 

40*4 

30*389 

1 1 

15-19 

57-6 

54-9 

29  G68 

12-16 

49 '3 

46*3 

30-317 

•  1 

20-24 

56-2 

52-0 

30*022 

17-21 

48*4 

45  6 

29  73iS 

f$ 

25-29 

56-9 

54*1 

29*878 

22-26 
27-31 

47- 0 
46*7 

44-3 
43*6 

29*703 
29-517 

as  affeetinff  Agriculture  in  Ireland. 
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Tabus  V.— Fnrs  j>ay  Mkaks  of  the  Dry  and  Wbt  Thsbmomxisbs 
and   Babqhstba,  from  the  continuous  Bsoobds  at  Yalsnoia  Ob- 

sgRVATOBY,  for  tiie  Year  1870. 


1 

TTrKHUDlCETSB. 

PlIUODd. 

j  Fn-a-i^AT  FuuDHiv 

B4ft0- 

f'lVJb^ftAI 

MBUL 

Bty. 

Wet 

Drj, 

Win. 

Jan, 

1-  5 

45' 0 

43*0 

29  44B 

Jane     30-  4 

57 '4 

54  9 

30*010 

6-10 

45-7 

42-9 

29*483 

July        5-  9 

59-1 

57  2 

29-913 

11-15 

4tj-8 

44-3 

29*708 

10'14 

59-3 

57  0 

29*835 

16-20 

45-4 

43-5 

30**21 

15-19 

59-7 

58-0 

30*065 

21-25 

37-4 

34-5 

30-456 

20-24 

65^8 

62-4 

30*037 

2&-90 

45-4 

42-3 

29-656 

25-29 
M         39-3 

62-4 
620 

58-9 
58-9 

30*185 
29*853 

Feb. 

31-4 

45-4 

43*0 

29-408 

1 1 

5-  9 

43-7 

41-4 

29*464 

Aug.        4-  8 

61-0 

58-3 

29*745 

10-H 

34-6 

31*  0 

30*273 

P.          9-13 

64-4 

60-6 

30-236 

15-19 

38^5 

35  0 

30*189 

14^-18 

62-9 

57-7 

30-075 

tf 

20-24 

44-6 

41-8 

29*804 

19-23 
24-28 

61-4 

60-5 

57-3 
55  9 

30*091 
29*974 

MaitJi 

25-  1 

44  4 

42-2 

29*244 

29-2 

57-5 

33-4 

29-870 

• 

2-e 

40  5 

37-3 

30*000 

^  ^ 

7-11 

44  8 

41-5 

30*251 

Sept       3-  7 

5^-G 

52  9 

29-498 

i2'ie 

46  5 

44*5 

29-688 

8-12 

56^4 

52-9 

29-830 

>  ■ 

17-21 

50-3 

48-6 

SO  276 

lS-17 

60-2 

58*2 

30*229 

22-26 

43  0 

40' 6 

30-049  ' 

18-22 

61-6 

57-8 

30*171 

,. 

27-31 

49  1 

47-2 

30-329 

23-27 

28-2 

59-1 
57*9 

571 
54  7 

30*198 
30-352 

April 

1-  5 

4S-6 

45-5 

30*280 

e-io 

48  0 

44-9 

29*764 

Oct         3-  7 

59  "O 

55  4 

29-954 

. 

11-15 

49  9 

48*5 

30-227 

8-12 

51 -6* 

-t 

29-377 

16-20 

52-3 

49*2 

29*953 

13-17 

52-7 

49-7 

29*621 

21-25 

50-7 

48*0 

30*260 

18-22 

52 '7 

49-7 

29*501 

V, 

2&'30 

48-7 

460 

30-191 

23-27 
,.        2&-  1 

50"5 
52  7 

46-5 
60*6 

29*485 
30*049 

Maj 

1-  5 

48-4 

45*2 

30*245 

6^10 

51  6 

49*3 

30 -on 

Not.        2-  6 

50  5 

48-6 

30*397 

11-15 

50^4 

47*8 

29^389 

7-11 

44-4 

41*3 

29*923 

16-20 

54-1 

52-6 

29*951 

12-16 

43-4 

40*6 

29*447 

21-25 

540 

51-4 

3D'2SS 

17-21 

43-9 

41*6 

29-301 

1  * 

26-30 

55-6 

52 -2 

29  854 

, ,         22-26 
27-21 

45-7 
49*3 

43*9 
46*9 

29-278 
30-127 

Jinia 

31-  4 

57*0 

55*1 

30-055 

^  9 

60-5 

57-8 

30*334 

Dea         2-6 

43-4 

40*2 

30  360 

10-14 

56*9 

54*6 

30-020 

7-11 

39-2 

36*5 

29-695 

15-19  , 

57-4 

551 

30*011 

.  t        12-16 

44-7 

42*7 

29-352 

20-24 

57-7 

54*4 

30-324 

17-21 

44-8 

42*8 

29*936 

25-29 

56*4 

53*3 

30*243 

22-26 

35-9 

33-2 

29  74S 

27-31 

35-9 

33-6 

30*170 

*  Gunre  iodiBtinct  on  9th  and  lOth. 

t  Two  days  deficient;  probable  mean  of  5  days,  48*6. 
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Table  YI. — ^Mean  Monthly  Besttlts  from  the  oontinnoiis  Bkoobds 


MORTHS. 


Ykab  1869. 

January    ..     ..     . 

February 

March       

April 

May 

June 

Jnly 

Axigast     .. 
September 
October     ..     ..      , 
Noyember 
December.. 


TEMFKBATUaB. 


Mean 
Fahr. 


47-7 
48-8 
44-6 
51-9 
51-4 
56-8 
61-4 
59-9 
57-2 
541 
501 
43-9 


Date. 


Maximnm. 


Day.  Hour. 


4 

4 

24 

27 

24 

30 

16 

27 

4 

9 

18 

18 


16 
15 

4 
4 
4 
6 
3 
3 
2 
2 
1 
2 


o 
53-7 
54-6 
53-4 
69*6 
63-4 
74-3 
77-9 
82*3 
68*4 
73-4 
57-4 
65-0 


Date. 


Day.  Hour. 

21  15 

1  18 

14  14 

3  5 

11  16 

13  16 

26  17 
31  17 
11  17 
19  11 
10  19 

27  11 


llilllD&IIOI. 


370 
391 
34-4 
37-4 
401 
45*8 
50-7 
471 
45*6 
42*4 
35-7 
27-7 


Anniml 


52-3 


Yeab  1870. 

Janiiary    ..     .. 
February 

March 


April.. 
May  ..     .. 
June  ..     .. 
July  ..      .. 
Augugt 
September 
October     .. 
November . . 
December . . 


44-3 
41-7 

45-6 

49-7 
52-4 
57-7 
60-9 
61-6 
58-6 
53-6 
46-5 
40-8 


16 
5 


0 
19 


18      2 
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at  Valencia  Observatory,  for  the  Years  1869,  1870,  and  1871. 
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XV. — Illustrations  of  Irish  Farming,     By  R.   O.   Pbikgle, 
Editor  of  the  '  Irish  Fanners'  Gazette.' 

In  a  previous  paper  in  the  Journal*  I  had  occasion  to  enter  into 
details,  which  may  be  regarded  as  illustrating  Irish  farm  manage- 
ment under  certain  circumstances.  Those  details  show,  for  the 
most  part,  the  defective  points  in  Irish  agriculture  ;  but  the  few 
examples  I  now  purpose  to  describe,  illustrate  a  higher  class  of 
farm  management.  The  number  of  examples  of  this  kind  might 
easily  have  been  increased,  but  a  few  cases,  taken  from  different 
ranks  of  Irish  agriculturists,  not  being  proprietors,  will  be  found 
quite  sufficient  to  serve  the  purpose  I  have  in  view,  namely, 
of  showing  that  "  what  one  man  has  done,  another  may  do." 
The  examples  here  given  comprise  the  largest  class  of  tillage 
farms,  the  medium  class,  and  also  the  smallest,  or  cottage-farm 
class. 

Before  proceeding  to  describe  the  system  of  management 
pursued  on  these  farms,  it  is  necessary  to  state  that  I  have  been 
occasionally  obliged  to  use  Irish  measures  of  land,  and  Irish 
denominations  of  the  measure  or  weight  of  grain.  These  local 
denominations  are  confusing  to  those  who  are  unaccustomed  to 
them.     The  Irish,  or  plantation  acre,  is  equal  to  1  acre,  2  roods, 

19  perches  imperial ;  it  is  used  in  nearly  all  parts  of  Ireland. 
The  imperial,  or  statute  acre,  is  also  used  in  some  districts,  and 
is  the  denomination  adopted  in  all  official  documents.  In  most 
parts  of  Ulster  the  Cunningham,  or  Scotch  acre,  is  used.  The 
Cunningham  acre  contains  5760  square  yards,  and  is,  therefore, 
nearly  midway  between  the  statute  acre  and  the  Irish  acre. 

With  regard  to  measures  of  com  weight  there  is  also  dirersity. 
In  the  north  of  Ireland,  and  in  some  other  parts  of  the  coontry, 
corn  is  bought  and  sold  by  the  imperial  stone  of  14  lbs. ;  the 
cwt.,  112  lbs. ;  or  the  ton,  of  20  cwt.,  according  to  Act  of 
Parliament ;  but  in  the  Dublin  market,  and  the  central  districts 
generally,  the  "  barrel "  is  still  used,  although  illegal.  But  the 
confusion  is  rendered  still  worse  by  the  fact  that  a  "  barrel  "  of 
one  kind  of  grain  may  not  mean  a  "  barrel "  of  another.     Thus, 

20  stone,  280  lbs.,  is  a  barrel  of  wheat,  rye,  beans,  peas,  and 
potatoes ;  but  16  stone,  224  lbs.,  is  a  barrel  of  barley  or  rape 
seed  ;  and  14  stone,  196  lbs.,  is  a  barrel  of  oats.  Some  years 
ago  Government  was  importuned  to  take  steps  in  order  to  render 
all  weights  and  measures  used  in  Ireland  uniform,  and  to  abolish 
certain  illegal  practices  which  had  crept  into  the  dealings  of 
buyers  with  sellers,  consisting  chiefly  of  arbitrary  deductions 
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from  actual  weight,  &c.  After  several  unsuccessful  attempts,  a 
'^  Weights  and  Measures  (Ireland)  Amendment  Act,"  was  passed 
on  the  7th  of  August,  1862,  which  enacted  that  every  kind  of 
farm  produce  was,  after  the  1st  of  January,  1863,  to  be  bought 
and  sold  by  the  imperial  standard  ounce,  pound,  stone,  quarter 
hundred,  half  hundred,  hundredweight,  or  ton.  Certain  penalties 
were  fixed  to  be  imposed  in  the  event  of  any  infringement  of  the 
Act.  For  some  time  the  provisions  of  the  Act  were  observed, 
but  in  the  course  of  the  month  of  August,  1863,  the  Directors  of 
the  Com  Exchange  in  Dublin  put  up  a  notice  virtually  setting 
aside  the  Act,  and  ever  since  that  time  it  has  been  a  dead  letter ; 
so  much  so,  in  fact,  that  many  persons  seem  unaware  that  such 
an  Act  is  in  existence,  and  that  they  lay  themselves  open  to 
fines  each  time  they  buy,  sell,  or  quote  grain  by  the  barrel. 
This  circumstance  has  been  repeatedly  taken  notice  of  in  Irish 
agricultural  journals,  but  the  authorities  have  never  taken  any 
steps  to  enforce  the  Act. 

Cloona  Castle  Farm,  County  Mayo, 

The  farm  of  Cloona  Castle,  or,  to  use  the  original  Irish  name, 
Cuil-na-gCaisol,  is  situated  near  the  town  of  Ballinrobe,  barony 
of  Kilmaine,  county  of  Mayo.  It  is  placed  in  the  centre  of  that 
part  of  Ireland  which  has  the  greatest  rainfall,  and  but  a  short 
distance  from  the  mountains  of  Connemara,  and  Loughs  Corrib 
and  Mask. 

Properly  speaking,  there  are  two  farms,  Cloona  Castle  and 
Gallows  Hill,  but  they  adjoin  each  other,  without  any  other 
place  intervening  ;  are  worked  together,  as  regards  rotation  and 
stock  ;  and  constitute,  therefore,  to  all  intents,  but  one  farm.  It 
is  held  by  Mr.  James  Simson,  a  native  of  Roxbui^hshire,  who 
entered  upon  it  in  October,  1855,  on  a  lease  for  twenty-five 
years,  at  an  annual  rent  of  20^.  per  imperial  acre.  The  farm 
consists  of  2200  acres,  statute,  1800  acres  being  good  arable 
land,  and  the  rest  bottom  land,  or  cut-away  bog.  The  soil  of 
the  district  is  on  limestone,  either  rock  or  gravel.  Cloona  Castle 
forms  part  of  the  estates  belonging  to  the  Earl  of  Lucan. 
Previous  to  the  famine  of  1846-47,  the  land  had  been  covered 
with  a  swarm  of  pauper  tenants  and  cotters,  amongst  whom  great 
wretchedness  prevailed  even  before  the  pressure  of  the  famine 
years,  and  the  miserable  condition  of  the  people  was  of  course 
rendered  still  worse  by  that  great  calamity.  Constant  burning 
of  the  surface,  and  over-cropping,  had  thoroughly  exhausted  the 
soil.  The  nominal  rent,  which  was  not  half  the  present  rent, 
was  not  paid,  and  the  landlord  had  besides  to  pay  annually  4007. 
to  500/.  as  poor-rates.      Lord  Lucan  bought  out  some  oi  ihe 
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occupiers,  who  mostly  emigrated,  or  became  labourers,  while  not 
a  few  succumbed,  as  in  other  parts  of  the  country,  to  the  com- 
bined effects  of  hunger  and  pestilence.  To  permit  people  to 
struggle  on  in  such  a  hopeless  state  was  not  a  kindness  to  them, 
nor  was  it  conducive  to  the  general  welfare  of  the  community. 
As  soon  as  Lord  Lucan  got  the  land  into  his  own  possession, 
he  commenced  operations  to  put  it  into  shape,  for  the  purpose 
of  letting  it  as  one  farm.  Farm  offices  of  a  substantial  nature 
were  built,  stone  fences  erected,  dividing  the  farm  for  the  most 
part  into  fields  of  30  acres,  and  the  land  was  also  partly  drained, 
and  brought  to  some  extent  into  a  regular  system  of  cropping ; 
the  cost  of  Lord  Lucan's  improvements  being  over  10,000£ 

At  the  time  when  Mr.  Simson  took  the  farm,  the  nearest 
railway  station  was  over  30  miles  distant,  but  the  Irish  Great 
Northern  and  Western  Railway  has  since  been  opened,  so  that 
the  distance  from  the  nearest  station,  Claremorris,  is  about 
8  miles.  This  has  proved  a  great  accommodation  to  the  farm 
in  sending  live-stock  and  other  kinds  of  produce  to  market. 

Of  the  1800  acres  of  arable  land,  300  are  kept  in  permanent 
grass,  as  pasture  for  sheep.  The  remaining  1500  acres  are 
cultivated  under  a  rotation.  The  breadth  under  turnips  is 
usually  about  220  acres,  and  of  grain  crops  about  400  acres.  The 
grass  break  of  the  rotation  extends  over  two  years,  or  even  over 
three  years  if  possible.  Turnips  are  frequently  grown  as  the  first 
crop  after  lea,  even  old  pasture,  when  such  has  been  broken  up, 
and  Mr.  Simpson  prefers  this  plan  to  the  usual  mode  of  taking 
oats  after  lea,  followed  by  turnips.  In  preparing  the  lea  for 
turnips,  the  first -thing  done  is  to  skim  plough  3  inches  deep  in 
December,  and  following  each  skimming  plough  is  another 
which  turns  a  furrow  9  or  10  inches  deep  over  the  first.  This 
buries  the  grassy  sod,  which  rots  in  the  bottom,  supplying  after- 
wards a  large  amount  of  plant-food,  while  the  surface  becomes 
*'  like  an  onion-bed  "  in  spring,  easily  worked  and  easily  cleaned. 
Mr.  Simson  has  found  that  in  working  the  land  in  spring  for 
turnips,  if  he  harrows  the  land  immediately  after  cross-ploughing 
without  an  interval  between  the  operations,  he  is  sure  to  have 
wire-worm,  but  if  he  allows  the  land  to  lie  untouched  for  the 
space  of  a  week  or  ten  days  after  cross-ploughing,  before  putting 
the  harrows  to  work,  he  is  free  from  insects,  and  the  land  also 
works  more  kindly.  The  turnip  crop  in  all  cases  is  well  manured 
with  dung  and  artificial  manures — guano  and  bone  manure. 
Sowing  swedes  begins  about  the  20th  of  April.  They  are  grown 
in  28-inch  drills  (ridges),  and  are  thinned  out  at  14  inches 
apart,  yellow  turnips  at  12  inches,  and  later  sown  at  10  inches. 
The  crop  is  partly  consumed  by  sheep  netted  on  the  ground. 
When  turnips  follow  lea,  the  next  crop  is  wheat,  with  which 
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grass  seeds  are  sown.  This  is  a  short  rotation,  but  it  puts  the 
land  into  great  heart.  In  other  cases  the  rotation  is  oats  after 
lea,  turnips,  .&c.,  barley  or  oats  followed  by  two  or  three  years 
pasture.  That  part  of  the  turnip  crop  reserved  for  cattle  is  stored 
during  December,  in  large  triangular  heaps  covered  with  straw 
at  the  farmsteads.  In  1871,  Mr.  Simson  grew  some  sugar  beet 
with  the  intention  of  trying  its  value  as  food  for  fattening 
cattle.  The  crop  was  very  satisfactory  as  to  weight,  and  the 
roots  were  evidently  full  of  saccharine  matter.  They  kept  re- 
markably well  into  spring,  and  were  found  to  answer  well  for 
fattening. 

The  variety  of  wheat  grown  at  Cloona  Castle  is  Grace's 
Champion.  The  average  yield  is  1  ton,  or  say  36  bushels  per 
statute  acre,  the  weight  per  bushel  being  usually  from  62  lbs.  to 
64  lbs.  Mr.  Simson's  wheat  is  much  liked  by  the  millers  who 
have  been  in  the  habit  of  getting  it,  and  invariably  commands 
the  highest  price  going  at  the  time,  the  quality  being  very  fine. 
Oats  and  barley  also  generally  yield  each  about  a  ton  per  acre. 
Black  or  speckled  oats  succeed  better  than  the  white  varieties. 
The  oats  weigh  42  lbs.,  and  the  barley  56  to  58  lbs.  per  bushel. 
The  cereal  produce  is,  therefore,  somewhat  under  that  of  high- 
farmed  land  in  Scotland  or  England,  and  this  may  be  owing 
partly  to  a  want  of  sunshine,  but  a  hot  bright  sun  is  injurious 
to  grain  grown  on  limestone  soils,  as  the  crops  ripen  too  rapidly 
under  such  circumstances.  On  the  other  hand,  the  turnip  crop 
benefits  by  the  want  of  bright  sunshine,  and  more  than  com- 
pensates for  the  comparative  inferiority  of  yield  in  the  cereals ; 
for  the  produce  of  an  acre  of  turnips  in  Ireland,  when  properly 
cultivated,  is  heavier  than  in  Great  Britain,  the  turnip  crop  on 
Mr.  Simson's  farm  being  generally  from  35  to  40  tons  an  acre. 
I  may  mention,  in  connection  with  this  point,  that  Mr.  Simson 
has  won  two  cups  in  "  All  Ireland  Competitions  "  for  the  best 
turnips  ;  one  being  a  50/.  cup  or  first  prize,  and  the  other  a 
40/.  cup,  representing  second  prize  for  the  best  10  acres  of 
swedes.  Mr.  Simson  considers  that  to  grow  a  heavy  crop  of 
turnips  on  such  land  as  he  occupies,  the  crop  should  not  come 
oftener  than  once  in  six  or  seven  years. 

The  grass  seeds  used  by  Mr.  Simson  are,  per  statute  acre,  3  lbs. 
Alsike  clover,  2  lbs.  red  clover,  2  lbs.  yellow  clover,  2  lbs.  white 
clover,  1  lb.  of  cow-grass,  4  lbs.  timothy,  4  lbs.  cocksfoot,  with 
sufficient  quantities  of  perennial  and  Italian  rye-grass. 

The  farm  presents  a  complete  illustration  of  that  system  of 
combined  tillage  farming  with  stock  rearing  and  feeding,  which 
it  is  so  desirable  should  be  extended  in  Ireland.  The  inter- 
mixture of  corn,  cattle,  and  sheep  makes  the  yearly  returns  very 
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equal,  as  any  decrease  in  the  value  of  one  class  of  produce  is 
usually  made  up  by  a  rise  on  others. 

The  objections  generally  urged  against  this  system  are  that 
labourers  are  not  to  be  had  when  required,  and  that  when  pro- 
cured their  wages  run  so  high  that  employment  of  labour  in  farm 
work  becomes  too  expensive  to  admit  of  tillage  fanning  being 
remunerative.  Mr.  Simson,  however,  finds  no  difficulty  whatever 
arising  from  such  causes.  Although  he  is  now  paying  his 
labourers  of  all  kinds  fully  75  to  80  per  cent,  higher  wages  than 
he  did  when  he  became  tenant  of  the  farm,  yet  his  labour  account 
at  the  end  of  the  year  is  not  heavier  now  than  it  was  during  the 
early  years  of  his  occupancy.  The  labour  bill  at  Cloona  Castle 
has  been  about  1200Z.  a  year  for  the  last  17  years,  or  say  2/.  an 
acre  on  each  acre  under  root  and  cereal  crops.  Mr.  Simson 
keeps  a  number  of  persons  in  employment  as  extra  labourers, 
at  draining  and  other  kinds  of  work,  and  these  come  in  to  help 
at  a  pinch.  Their  wages,  with  constant  employment,  when 
engaged  in  day-labour,  are  1^.  per  day  ;  when  engaged  in  draining 
they  are  paid  by  measurement.  The  ploughmen  have  from  11*. 
to  14«.  a  week,  according  to  experience,  foremen  ploughmen 
getting  more ;  day  labourers  get  8*.  to  9*.  per  week.  Women 
constantly  employed  on  the  farm,  wet  and  dry,  get  8rf.  per  day 
in  summer,  and  Id,  in  winter,  and  some  have  in  addition,  free 
houses,  1000  yards  of  potatoes  planted  for  them,  and  liberty  to 
cut  as  much  turf  for  fuel  as  they  please,  which  is  carted  home  to 
them  from  the  bog.  The  ploughmen  are  engaged  by  the  year, 
but  the  engagement  may  terminate  with  a  month's  notice  on 
either  side.  They  seldom  change,  and  there  are  men  now 
working  on  the  farm  as  ploughmen  and  in  other  capacities,  who 
entered  into  Mr.  Simson's  employment  17  years  ago. 

The  causes  which  have  operated  in  keeping  the  labour  bill 
steady  as  to  the  total  amount,  notwithstanding  a  rise  of  75  or  80 
per  cent,  in  wages,  have  been,  in  the  first  place,  the  steadiness  of 
the  people,  and  next,  the  extended  use  of  field  machinery,  more 
especially  mowing  and  reaping  machines.  Of  these  Mr,  SimBon 
uses  four  of  Samuelson's  self-delivery  reapers,  one  Samuelson's 
combined  machine,  and  one  of  Wood's  machines.  In  1870  he 
harvested  400  acres  of  corn,  having  the  crop  safe  in  the  stack- 
yard in  23  days  from  beginning  harvest ;  and  in  1871,  although 
interrupted  by  broken  weather  at  first,  the  crop  of  fully  400  acres 
was  all  safe  in  the  yard  within  a  month  after  commencing 
operations.  Last  year,  notwithstanding  the  very  unfavourable 
nature  of  the  weather  during  harvest,  the  crops  on  Mr.  Simson's 
farms  were  all  cut  and  carried  within  35  days  from  the  com- 
mencement of  harvest  operations.     All  this  was  effected  without 
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having  to  call  in  much  extra  labour  beyond  the  regular  hands  on 
the  farm,  a  few  women  to  lift  after  the  machines  being  the  only 
extra  persons  employed.  There  is  no  doubt  that  but  for  the 
reaping  machines  it  would  have  been  difficult,  indeed  almost 
impossible,  to  have  harvested  the  crops  so  expeditiously,  as 
formerly  fully  400,  persons  used  to  be  employed  each  harvest  in 
reaping,  &c. ;  but  they  are  not  to  be  had  now,  even  if  it  were 
desirable  that  reaping  should  be  done  by  manual  labour. 

There  is  one  point  which  deserves  to  be  noticed  as  facilitating 
harvesting,  as  well  as  other  kinds  of  farm  labour  in  the  district 
in  which  Cloona  Castle  is  situated.  The  rainfall,  as  ascertained 
by  Mr.  Simson's  rain-gauge,  averages  from  36  to  38  inches  in 
each  year ;  *  but  the  air  possesses  a  strong  drying  power,  so  that 
it  has  frequently  been  the  case  that  about  4  hours  drought — 
caused  by  a  current  of  warm  air  direct  from  the  south-west — 
has  been  sufficient  to  dry  sheaves  of  wheat  so  as  to  admit  of  their 
being  carried,  although  previously  drenched  with  wet.  This 
warm  current  of  air  is  a  result  of  the  Gulf  stream  which  touches 
the  western  coast  of  Connaught. 

Live  stock  forms  a  main  feature  in  Mr.  Simson's  system  of 
farm  management.  The  working  horses  were,  until  lately,  all 
of  the  Clydesdale  breed,  imported  from  Scotland — good,  short- 
legged,  active  animals,  and  capable  of  going  through  much  hard 
work.  Of  late  years  Mr.  Simson  has  been  putting  his  Clydes- 
dale mares  to  a  superior  Suffolk  Punch  stallion,  imported  by 
Lord  Lucan,  for  the  use  of  his  tenants,  and  the  cross  has 
**  nicked  "  remarkably  well  in  all  respects.  The  working  staff 
consists  of  26  horses,  besides  11  which  are  either  young  horses 
rearing,  or  saddle  and  harness  horses. 

The  sheep-flock  consists  chiefly  of  Border  Leicesters,  kept  up 
by  importations  of  rams  from  Kelso.  Some  well  selected 
Roscommon  ewes  have  occasionally  been  added  to  the  breeding 
flock,  but  these  were  put  to  Border  Leicester  rams.  In  this  way 
additional  size  was  obtained,  while  the  cross  is  found  superior 
in  quality  to  their  dams. 

The  flock  consists  of  1000  breeding  ewes  with  their  produce, 
and  40  to  50  rams.  The  small  lambs  are  sold  when  weaned, 
and  the  rest  carried  on  as  will  be  described.  Over  1000  sheep 
are  sold  annually  off  the  farm. 

The  rams  are  put  to  the  ewes  about  the  10th  of  October  in 
each  year.  The  ewes  get  turnips,  one  cart-load  to  the  100  being 
laid  down  for  them  on  the  grass  from  the  1st  of  January  until 
the  lambing  season   commences,  after  which   the    quantity  of 

*  The  rainfall  fVom  Ist  January^  1872,  to  1st  January,  1873,  was  52/jf  inches,  or 
fully  15  inches  oyer  the  ayerage. 
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turnips  is  increased  ;  300  tons  being  always  stored  specially  for 
their  use.  Last  winter,  owing  to  the  exceedingly  wet  and  ud- 
favourable  nature  of  the  season,  as  well  as  of  the  previous 
summer  and  autumn,  Mr.  Simson  considered  it  necessary  to 
improve  the  feeding  of  his  breeding  ewes.  This  he  did  by 
allowing  each  sheep  \  lb.  of  bran,  mixed  with  1  lb.  of  oats, 
beginning  about  the  15th  of  January,  and  continuing  until  the 
10th  of  March,  and  the  result  was  that  he  had  only  four  deaths 
among  1000  sheep.  The  lambing  season  was  also  very  suc- 
cessful, 1000  ewes  having  produced  1400  lambs.  When  the 
ewes,  which  are  run  thinly  over  the  pastures  during  winter,  begin 
to  drop  their  lambs,  those  which  are  nearest  yeaning  are  kept  in 
a  large  field  during  the  daytime,  and  brought  into  a  smaller 
enclosure  of  five  acres  at  night.  This  field  is  provided  with  small 
paddocks,  into  which  the  lambs  dropped  during  the  night  are  put 
with  their  dams.  There  is  also  a  hut,  with  fire-place,  &c.,  in 
the  field,  for  the  shepherd  who  attends  to  the  flock  throughout  the 
night.  The  ewes  and  lambs  are  turned  into  first  yearns  grass 
until  the  milk  comes  freely  on  the  ewes,  after  which  they  are 
changed  to  older  pasture,  with  the  exception  of  ewes  that  have 
twins,  which  are  not  removed  from  the  young  grass.  Mr.  Simson 
finds  that  eating  down  the  young  grass  early  in  this  way,  even  so 
late  as  the  beginning  of  May,  does  not  prevent  him  having  an 
early  and  good  crop  of  hay,  from  such  of  his  fields  as  he  may 
afterwards  shut  up  for  mowing.  If  required,  he  topdresses,  after 
the  ewes  and  lambs  have  been  removed,  with  guano  at  the  rate  of 
one  cwt.  per  acre,  which  gives  a  large  return. 

The  lambs  are  branded  when  turned  out  from  the  lambing-field, 
the  tups  on  the  left  rib,  and  the  ewe  lambs  on  the  left  buttock. 
This  simplifies  matters  when  the  tup  lambs  are  taken  up 
to  be  castrated,  which  is  done  when  they  are  about  a  montti 
old.  The  tails  of  all  the  lambs  are  cut  at  about  the  same 
time,  leaving  them  a  hand-breadth  in  length.  The  great 
advantage  of  feeding  the  ewes  well  before  and  after  yeaning  is, 
that  the  lambs  are  strong,  and  thrive  well  afterwards,  so  that 
there  is  none  of  that  tendency  to  scour  and  weakness  which  is 
prevalent  whpre  ewes  and  lambs  are  poorly  nourished. 

The  fattening  and  most  of  the  other  dry  sheep  are  washed  in 
a  clear  running  stream,  shorn  about  the  1st  of  May,  and  the 
ewes  and  ewe  hoggs  a  month  later.  The  lambs  are  dipped  with 
Biggs'  dip,  a  few  days  after  the  ewes  are  shorn,  to  keep  off  mag- 
gots, and  all  the  flock  is  dipped  in  October  with  McDougall's 
dip,  chiefly  to  destroy  and  prevent  ticks,  as  no  cases  of 
scab  occur,  the  fences  being  sufficient  to  keep  strange  sheep  from 
getting  in.  The  reason  why  Biggs'  dip  is  used  in  the  first 
instance  is,  that  it  is  more  eflective  than  any  other  in  preventing 
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maggots  during  summer.  The  dipping-place  is  constructed  in 
an  excavation  or  tank  lined  with  brickwork.  The  size  is  8  feet 
iong,  22  inches  wide,  and  3  feet  deep.  A  sloping  ladder  of 
brickwork,  set  on  edge,  enables  the  sheep  to  pass  into  the  drip- 
ping place,  the  dimensions  of  which  are  16  feet  hy  9  feet ;  it  is 
paved  with  Malbay  (Co.  Clare)  flags,  and  slightly  sloped  in  the 
bottom,  which  allows  the  drippings  to  run  back  into  the  tank, 
and  thus  prevents  waste  of  material.     This  tank  cost  about  3Z. 

The  lambs  are  weaned  about  the  12th  of  July,  and  after  being 
branded  with  the  stock  brand,  are  put  on  second  year's  pasture, 
or  even  older  grass,  avoiding  first  year's  grass,  which  appears  to 
bring  on  worms  in  the  bronchial  tubes  and  scour.  Such,  at 
least,  has  been  Mr.  Simson's  experience.  He  has  invariably 
noticed  that  his  lambs  are  affected  with  worms  in  the  bronchial 
tubes  when  they  have  been  weaned,  and  kept  after  being  weaned, 
on  young  grass,  whereas  they  are  always  free  from  the  disease 
when  weaned  on  older  pasture.  The  pasture,  however,  is  fre- 
quently changed,  and  the  lambs  are  seldom  allowed  to  remain  in 
one  field  longer  than  a  fortnight  at  a  time ;  and  I  may  remark 
that  the  importance  of  this  point  in  the  management  of  sheep, 
especially  of  weaned  lambs,  does  not  appear  to  be  understood  or 
appreciated  by  many  Irish  breeders  of  sheep.  I  have  seen  lambs 
kept  for  several  months  in  one  field,  without  ever  having  been 
sfhifted  even  for  a  day  into  another  field. 

In  autumn,  out  of  500  ewe  lambs,  350  are  selected  to  be 
retained  for  keeping  up  the  breeding-flock.  This  selection 
keeps  the  breeding-flock  even,  and  preserves  a  strong  family 
likeness  throughout.  These  get  turnips  and  hay  until  the  1st  of 
March,  by  which  time  the  pastures  are  sufficiently  forward  to 
maintain  them.  The  draughted,  or  "  cull "  ewe  lambs  are  sold. 
Part  of  the  ewes  which  are  four  years  old  are  sold  to  graziers 
in  Leinster,  &c.,  for  the  purpose  of  producing  a  "  crop "  of 
market  lambs  for  butchers,  and  the  rest  of  the  draughted  ewes, 
together  with  the  wedder  lambs  and  other  draughted  sheep,  are 
prepared  for  the  winter  course  of  feeding  on  turnips  by  first  netting 
them  on  cabbage.  Of  this  crop  Mr.  Simson  grows  every  year 
from  eight  to  ten  acres  ;  the  variety  being  the  Drumhead.  The 
plants  are  put  down  in  April,  on  a  good  allowance  of  farmyard 
dung,  and  are  topdressed  with  guano  and  superphosphate  after 
t-hey  begin  fairly  to  grow.  In  this  way  heavy  crops  are  pro- 
duced, which  prove  an  excellent  preparation  for  turnip-feeding. 
The  sheep  are  folded  by  means  of  nets  on  the  crop,  and  get  hay 
in  moveable  racks.  The  cabbages  are  very  nutritious,  and  do 
not  scour  the  sheep.  When  on  turnips,  those  sheep  which  are 
being  pushed  forward  get  each  one  pound  a  day  of  a  mixture  of 
Unseed-cake  and  crushed  oats  and  barley,  also  hay  at  will.     If 
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the  weather  proves  rainy,  so  that  the  land  becomes  soft,  the  sheep 
are  removed  to  a  grassfield,  where  they  get  turnips,  a  supply  of 
which  had  previously  been  stored  to  meet  a  contingency  of  this 
kind.  Those  which  are  not  finished  on  turnips  are  carried  on 
during  summer  and  autumn  on  grass,  but  all  are  cleared  off 
before  next  Christmas.  The  average  weight  of  the  sheep  is 
20  lbs.  a  quiiBirter ;  and  the  average  weight  of  fleece  of  ewes  and 
hoggs  6^  lbs.  The  wool  is  seiit  to  a  firm  of  wool-brokers  at 
Leith,  in  Scotland,  and  brings  usually  the  highest  price,  beating 
the  best  wool  grown  in  Berwickshire.  I  need  scarcely  say  that 
owing  to  the  manner  in  which  the  flock  at  Cloona  Castle  is 
treated  the  per-centage  of  deaths  is  very  small. 

The  cattle  kept  by  Mr.  Simson  are  short^hom  crosses,  mostly 
purchased  in  the  fairs  held  in  Co.  Mayo.  Some  of  them  show 
evident  traces  of  their  descent  from  the  old  Longhom  blood. 
They  are  large  beasts,  with  thick,  sappy  hides,  and  fatten  readily^ 
weighing  8  and  9  cwt.  of  beef  when  3^  to  4  years  old.  Mn 
Simpson  also  keeps  a  well-bred  short-horn  bull ;  and  a  number 
of  calves,  generally  about  twenty,  got  by  him,  are  reared  annually. 

I  may  state  that  Mr.  Simson  prefers  a  white  bull,  if  he  is 
thoroughly  well  bred,  finding  that  a  bull  of  that  colour  is  more 
apt  to  get  roan  calves  than  a  bull  of  a  more  fashionable  colour. 

The  system  which  Mr.  Simson  pursues  with  regard  to  the 
bulk  of  the  cattle  kept  on  his  farm  is  to  buy  100  two  and  a  half 
years-old  bullocks  in  October.  These  are  run  on  coarse  bottom 
pastures  until  February,  and  then  take  the  place  of  the  fat  stock 
that  have  gone  out  to  market.  They  get,  when  in  the  houses  or 
boxes,  3  lbs.  each  daily  of  a  mixture  of  oats  and  barley  bruised, 
and  plenty  of  oat  straw.  No  turnips  are  given  to  them,  and 
they  are  run  out  during  the  day  on  the  bottom  lands.  About 
the  beginning  of  May  they  are  turned  out  altogether,  their 
pasture  continuing  to  be  the  coarse  bottom  lands,  and  on  these 
they  remain  until  the  middle  of  October,  when  they  are  put  up 
to  fatten  in  houses  and  boxes.  They  are  then  fed  twice  each  day 
on  turnips,  the  feeding-hours  being  5.30  A.M.  and  2  P.M.  Be* 
tween  these  two  feeds  each  animal  gets  on  the  average  11  stone 
of  turnips.  At  11  A.M.  they  get  a  ration  of  mixed  food,  con- 
sisting of  1  lb.  of  crushed  cake  and  2  lbs.  of  crushed  oats,  barley, 
and  light  wheat.  After  a  time  the  proportion  of  cake  is  in- 
creased to  3  lbs.  per  head.  A  little  hay  is  given  for  the  first  six 
weeks  or  two  months,  as  they  eat  greedily  at  first  of  the  turnips, 
and  the  hay  serves  as  a  corrective.  They  get  plenty  of  oat  straw 
and  wheat  straw  at  all  times. 

The  fat  cattle  begin  to  go  out  to  market  about  the  middle  of 
January,  and  from  that  time  until  the  middle  of  March.  As 
they  ^o  out  they  are  replaced  by  the  store  bullocks,  100  of  whidi 
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had  been  bought  in  October,  as  akeadj  mentioned.  The  calres 
reared  on  the  farm  are  well  fed  from  the  first,  and  are  sold  ont 
fat  when  2^  years  old  ;  the  liberal  way  in  which  they  are  reared, 
as  well  as  their  improved  breeding  being  in  their  favom*.  The 
purchased  bullocks  pay  20^.  a  month  firom  the  time  they  are 
bought  until  they  leave  the  farm  fat ;  that  is,  altogether,  a  return 
of  15i  to  16/.  each  for  their  keep,  and  with  this  Mr.  Simson  is 
quite  satisfied.  He  does  not,  however,  attach  so  much  value  to 
cattle  as  farm-stock  as  he  does  to  sheep,  which  he  finds  more 
profitable ;  but  the  cattle  utilise  the  straw,  and  make  a  large 
quantity  of  manure. 

Stall-fed  cattle  have  sometimes  insects  upon  them,  which 
gather  along  the  back  and  about  the  tail.  To  prevent  this,  the 
fattening  cattle  which  are  tied  up  are  curried  once  every  day ; 
and  in  the  event  of  any  insects  appearing,  the  parts  most  liable 
to  be  affected  are  dressed  with  the  ordinary  sheep  dressing,  which 
consists  of  a  mixture  of  tobacco  water,  spirit  of  tar,  and  soft 
soap. 

The  accommodation  for  the  fattening  bullocks  consists  both  of 
cattle-houses  (byres)  and  boxes.  There  are  two  of  the  former, 
which  accommodate  fifty  bullocks  between  them.  A  man  at^ 
tends  each  byre,  and  feeds  and  curries  the  cattle.  The  cattle 
have  the  turnips  cut  for  them,  which  is  done  by  means  of  the 
ordinary  hand-slicer  as  required  ;  this  keeps  the  turnips  fresh, 
and  avoids  loss  of  the  natural  moisture  of  the  roots. 

There  are  45  double  boxes,  under  a  continued  line  of  roofed 
sheds.  The  back  wall  is  built  close  up  to  the  wall-plate,  but 
the  front  is  open,  and  the  under  portion  sparred.  The  boxes 
are  separated  by  partition  walls,  which,  with  the  back  wall,  are 
all  built  of  plain  masonry ;  and  the  size  of  each  box  is  18  feet 
by  14  feet.  These  double  boxes  arc  divided  by  moveable  sparred 
partitions,  so  that  each  animal  stands  by  itself,  although  there 
are  two  in  the  box.  A  trough  for  turnips  is  placed  at  the  front 
of  the  box,  and  there  is  another  trough  at  the  back  to  hold 
meal  and  cake.  The  boxes  are  sunk  2  feet  below  the  level  of 
the  ground,  and  are  emptied  every  third  month,  so  that  the 
animals  are  only  disturbed  once  during  the  period  they  occupy 
the  boxes.  Fresh  straw  is  supplied  as  litter  every  day,  the  dung 
is  firmly  tramped  down,  and  there  is  not  the  slightest  smell 
from  it.  The  plan  adopted  in  constructing  these  boxes  secures 
both  warmth  and  abundance  of  fresh  air,  and  the  cattle  thrive 
well  in  them. 

Swine  do  not  form  a  leading  feature  among  the  live-stock 
kept  at  Cloona  Castle.  Those  which  are  kept,  however,  are 
Berkshires,  direct  from  Lord  Clermont's  styes. 

It  will  be  observed  that  Mr.  Simson  sends  to  market  a  large 


410  Ulustraiions  of  Irish  Farming. 

proportion  of  the  cereal  crops  grown  on  his  farm,  in  the  shape 
of  beef,  mutton,  and  wool.  Besides  home-grown  food,  he  pur- 
chases annually  about  300/.  worth  of  linseed  cake,  while  his 
outlay  for  artificial  manures  reaches  fully  800/.  per  annum. 
Among  the  manures  are  40  tons  of  rough  bones  from  South 
America,  and  as  large  a  quantity  as  he  can  procure  from  persons 
who  go  about  the  country  gathering  bones.  The  bones  are 
broken  down,  and  dissolved  partially  with  sulphuric  acid.  The 
effect  of  bone  dressings  on  the  crops  at  Cloona  Castle,  Mr. 
Simson  describes  as  something  wonderful ;  and,  therefore,  while 
gradually  going  over  the  entire  farm  with  bone-manure,  he  has 
dressed  some  parts  twice,  and  even  thrice  with  it. 

The  land  in  Mr.  Simson's  occupation,  as  already  intimated, 
consists  of  two  farms,  namely,  Cloona  Castle  and  Gallows- 
Hill  farm  ;  but  they  are  practically  one  farm.  Lord  Lucan  had 
put  up  steadings  at  each  farm,  of  a  plain,  but  substantial  cha- 
racter. The  buildings  erected  by  his  Lordship  were  considered, 
at  the  time,  as  likely  to  be  amply  sufficient ;  but  such  has  been 
the  effect  of  Mr.  Simson's  system  of  management,  that  he  has 
i>een  obliged  to  add  1200  feet  of  shedding  (cattle  boxes,  &€.),  at 
his  own  expense,  in  order  to  accommodate  the  cattle,  and  this 
addition  is  barely  adequate  to  accommodate  all  the  stock.  The 
additional  shedding  is  partly  thatched,  partly  slated,  and  partly 
covered  with  thin  plates  of  iron,  each  row  of  plates  overlapping 
that  which  is  under  it,  and  this  Mr.  Simson  considers  the  best 
roof.  Two  8-horse  power  fixed  steam-engines — one  at  each 
place — drive  the  barn  machinery,  cake  and  corn  crushers,  bone 
mills,  and  timber-sawing  machinery.  The  water  obtained  from 
wells  in  the  district  being  highly  charged  with  lime,  Mr.  Simson 
has  every  building  spouted,  and  the  rain  water  collected  into 
tanks.  The  engines  are  supplied  from  these  tanks,  and  the  rain 
water  so  collected  is  also  used  for  all  household  purposes,  after 
being  first  boiled,  and  then  filtered  through  charcoal.  By  using 
rain  water  incrustation  in  the  inside  of  the  boilers  of  the  engines 
is  prevented.  Turf  is  the  fuel  used  to  heat  the  engines.  The 
same  methodical  arrangement  which  is  carried  out  in  all  depart- 
ments of  Mr.  Simson's  farm  management  extends  to  the  cart  and 
implement  sheds.  Each  ploughman  or  carter  has  his  own  space 
allotted  to  him,  where  everything  he  requires  is  stored  ;  the 
good  rule  of  "  a  place  for  everything,  and  everything  in  its 
place,"  being  a  standing  law  at  Cloona  Castle.  A  forge  and 
carpenter's  shop  are  essential  adjuncts,  where  so  much  requires 
to  be  done,  and  the  smith  and  carpenter  have  constant 
employment. 

Mr.  Simson  has  drained  a  large  extent  of  land  since  he 
became  tenant  of  Cloona  Castle,  and  he  is  still  doing  so,  not- 
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withstanding  that  his  lease  is  drawing  near  its  termination. 
The  drains  are  3^  to  4  feet  in  depth,  and  from  30  to  40  feet 
apart,  but  in  bog  the  distance  apart  ranges  from  40  to  90  feet, 
and  4  feet  in  depth.  The  minor  drains  are  generally  filled 
15  inches  deep,  with  broken  stones ;  in  some  cases  pipes  have 
been  used.  Where  the  stream  is  strong  the  conduit  is  built 
with  stones,  having  an  opening  for  the  passage  of  the  water, 
12  inches  in  height,  and  9  or  10  inches  wide.  The  draining  is 
done  by  piece-work ;  cutting  has  cost  6rf.  per  Irish  perch  of  21 
feet,  and  the  stones  are  broken  and  filled  in  for  another  6cf.  per 
perch.  In  laying  off  a  field  for  draining  Mr.  STmson  follows  a 
plan — devised  by  him  a  number  of  years  ago — to  find  the  true 
fall  of  the  field,  by  means  of  which  the  bottom  of  each  drain  is 
kept  on  a  level  with  the  one  parallel,  and  clears  inequalities 
more  satisfactorily  than  by  the  usual  mode  of  adopting  an 
ordinary  furrow  as  the  line  of  drain.  By  this  plan  the  level  is 
first  taken  ^bout  midway  down  and  across  the  face  of  the 
•declivity,  and  having  got  that  level  a  furrow  is  drawn  to  mark 
it.  The  drains  are  then  set  off  at  right  angles  to  this  furrow,  at 
such  distances  apart  as  may  be  considered  desirable.  In  some 
fields  more  than  one  dead  level  will  require  to  be  taken.  Those 
to  whom  Mr.  Simson  has  communicated  this  method  of  laying 
off  drains  have  found  it  very  satisfactory,  as  it  is  almost  impos- 
sible to  do  so  correctly  by  the  eye,  or  by  taking  the  ordinary 
furrow  as  a  guide. 

On  the  Cloona  Castle  division  of  the  farm  there  is  a  fair 
extent  of  plantations,  mostly  old  timber,  which  gives  a  warm 
appearance  to  the  place ;  but  there  are  a  thousand  acres  at 
Gallows  Hill  which  an  American  would  call  a  splendid  clearing, 
for  there  is  not  a  single  plant  upon  the  whole  extent  in  the 
shape  of  a  forest  tree.  This  is  certainly  a  great  defect,  more 
especially  as  that  division  lies  high  and  exposed  ;  and  100  acres 
at  least  might  be  planted  with  great  advantage  to  the  farm. 

Another  improvement  much  required  on  Mr.  Simson's  farms 
is  cottage  accommodation  for  labourers.  It  is  a  matter  of  neces- 
sity that  the  persons  required  for  the  labours  of  a  farm  be  resi- 
dent in  cottages  on  the  lands,  so  as  to  be  near  their  work.  The 
families  of  these  labourers  would  also  form  a  reserve  from 
whence  hands  could  be  provided,  either  for  every  day  matters  or 
in  busy  seasons.  When  the  labourers  employed  on  a  farm  are, 
as  is  mostly  the  case  in  Ireland,  holders  themselves  of  small 
farms,  they  and  their  families  cannot  be  depended  upon  at  all 
times,  as  their  own  concerns  require  frequently  to  be  looked 
after. 

Besides  the  farms  of  Cloona  Castle  and  Gallows  Hill, 
Mr.    Simson  now  holds  the  farm  of  Kilrush,  on  the  estate  oi 


412  lUustratiom  qf  Irish  Farming. 

T.  S.  Lindsay,  Esq.,  of  HoUymount.  Mr.  Simson  managed  this 
farm,  which  is  about  three  miles  from  Cloona  Castle,  for  seversl 
years,  on  behalf  of  the  representatives  of  the  late  Mr.  Laarie, 
but  the  lease  has  recently  been  renewed  in  favour  of  Mr.  Simson. 
It  consists  of  480  acres  of  good  arable  land,  and  is  managed  in 
precisely  the  same  way  as  Mr.  Simson's  other  farms.  A  large 
steading  was  erected  at  Kilrush  several  years  ago,  but  Mr. 
Simson  has  been  obliged  to  add  to  it  in  order  to  accommodate 
his  fattening  stock  during  winter.  From  60  to  70  heavy 
bullocks  are  fattened  during  the  winter  season,  and  the  stock  of 
sheep  consists  of  300  breeding  ewes  and  their  produce,  which  are 
fed  off  as  hoggets. 

In  concluding  this  account  of  Mr.  Simson's  system  of  £urm 
management,  I  would  observe  that  it  affords  the  best  possible 
proof  of  the  correctness  of  the  views  I  put  forward  in  my 
previous  paper  already  quoted,  with  reference  to  the  means  best 
calculated  to  develop  the  food-producing  capabilities  of  a  large 
proportion  of  the  soils  of  Ireland  ;  and  there  is  no  room  to  doubt 
that  an  extension  of  the  system  would  add  materially  to  the 
wealth  and  prosperity  of  the  country.  It  will  be  well  for 
Ireland  when  all  classes  of  farmers  in  the  country  learn  to  look 
upon  their  farms  as  the  best  and  safest  bank  of  deposit  for  their 
capital,  whether  that  capital  consists  of  cash  or  of  their  own 
industry. 

Trynakny,  County  of  Monaghan. 

The  farm  of  Trynanny,  occupied  by  Mr.  David  Patton,  is 
situated  on  the  Leslie  Castle  estate,  near  the  village  of  GlasflH 
lough,  a  station  on  the  Ulster  Railway.  It  consists  of  80  Irish 
acres,  or  129^  imperial  acres.  Mr.  Patton  is  a  tenant  at  will ; 
but  enjoys  the  usual  Ulster  custom  of  tenant-right.  He  has 
been  in  occupation  of  the  farm,  or  most  part  of  it,  for  15  years, 
and  what  now  constitutes  the  farm  was  held,  prior  to  his  occu- 
pation, in  four  different  lots,  the  tenant-right  of  which  he 
purchased  at  fully  9/.  an  Irish  acre.  The  rent  is  25*.  an  Irish 
acre,  or  15s.  5rf.  an  imperial  .acre  ;  to  which  the  interest  on  th^ 
money  expended  in  purchasing  the  tenant  right  should  be  added, 
and  at  5  per  cent.,  this  would  make  the  rent  34^.  an  Irish  acre, 
or  2\s,  an  acre  imperial.  It  may  be  remarked  that  the  rents  on 
Mr.  Leslie's  property  in  that  part  of  Monaghan,  run  from  12$,  4d4 
to  ISs.  6d.  an  imperial  acre,  which  is  lower  than  the  rates 
current  on  some  estates  in  the  same  neighbourhood,  the  rents  in 
such  cases,  running  up  to  24^.  Sd.  per  imperial  acre.  Most  of  the 
farms  in  the  neighbourhood  are  held  at  will. 

The  soil  of  Mr.  Patton's  farm  is  chiefly  a  good  medium  loam* 
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The  fields  have  been  all  squared,  andMivided  by  well  kept 
ground  hedges  or  wire  fences.  They  are  now  generally  from  8 
to  10  imperial  acres  in  extent,  but  under  the  old  system  they  did 
not  exceed  2  or  3  acres,  and  the  great  earthen  banks  and  hedges 
which  constituted  the  fences  at  that  time,  took  up  a  large  extent 
of  ground,  which  is  now  added  to  the  farm  by  the  removal  of 
the  old  obstructions.  Until  recently,  Mr.  Patton  followed  a 
five-shift  course,  that  is,  the  usual  four-years'  course  extended  by 
one  year  in  pasture ;  but,  latterly,  he  has  adopted  a  six-years' 
course,  viz. :— (1)  oats,  (2)  roots,  (3)  wheat,  and  partly  oats, 
with  grass-seeds ;  (4)  hay,  (5  and  6)  pasture.  A  little  variation 
occurs  in  this  rotation,  as  he  grows  beans  to  a  small  extent, 
also  both  winter  and  summer  vetches,  usually  after  wheat,  or  any 
other  part  of  the  rotation  he  may  consider  most  suitable  at  the 
time.  About  13  tons  of  bone  manure  and  guano  are  used  on 
the  farm  annually,  besides  the  large  quantity  of  farmyard  manure 
which  Mr.  Patton's  system  of  farming  allows  to  be  made*  Bone 
manure  is  applied  to  the  vetches,  as  farmyard  dung  is  found  to 
be  too  strong,  and  causes  waste  of  the  crop.  One  part  of  the 
farm,  consisting  of  about  20  imperial  acres,  being  rather  steep, 
and  also  inferior  soil,  has  been  laid  down  in  grass  for  a  time, 
but  it  will  soon  require  to  be  broken  up. 

Mr.  Patton  was  for  many  years  a  regular  grower  of  flax,  and 
his  specimens  of  scutched  flax  were  always  certain  to  obtain  a 
prize  when  exhibited  at  the  shows  of  either  the  Royal  Agricul- 
tural Society  of  Ireland,  or  of  the  Royal  Dublin  Society.  He 
grew  the  flax  crop  after  wheat,  making  the  fourth  year  of  half 
the  break,  grass  seeds  being  sown  with  the  flax,  and  as  in  the 
next  rotation  the  flax  was  grown  on  the  other  half,  it  follows  that 
flax  was  repeated  on  the  same  piece  of  land  only  once  in  10 
years.  At  present  he  has  given  up  growing  flax,  from  the 
uncertainty  which  has  of  late  years  attended  the  cultivation  of 
the  crop  in  its  early  stages.  When  he  did  grow  flax  the  yield 
obtained  by  him  was  generally  about  40  stones  of  scutched  flax 
to  the  Irish  acre — say  about  25  stones  per  imperial  acre — and  the 
price  ran  from  13*.  to  14*.  per  stone.  Mr.  Fatton  occasionally 
saved  the  seed  of  part  of  his  crop  for  sowing,  but  found  that  it 
was  not  to  be  depended  upon,  the  produce  being  sometimes  as 
good  as  that  of  the  foreign  seed,  while  at  other  times  it  wa» 
much  inferior. 

Flax  is  a  ticklish  crop  ;  not  to  grow,  perhaps,  in  ordinary 
years,  but  to  handle;  and  the  fact  that  it  must  be  brought  to 
market  in  a  partially  manufactured  state,  that  is,  scutched, 
demands  the  greatest  care  and  caution  on  the  part  of  the  grower 
throughout  the  different  preparatory  stages.  The  yield  and 
price  will  be  affected  by  the  stage  of  growth  which  the  plant 
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has  reached  when  it  is  pulled ;  the  length  of  time  it  remains  in 
the  "steep-hole,"  the  temperature,  and  colour  or  nature,  of  the 
water,  &c. ;  and  ignorance  of,  or  inattention  to  any  material 
point,  will  result  in  the  price  of  the  scutched  flax  heing  reduced 
by  Is.  to  25.  per  stone,  which  is  a  serious  matter  when  the 
acreable  produce  is  considered.  Farmers  in  the  district  about 
Olasslough  are  not  growing  so  much  flax  now  as  they  used  to 
<lo,  which  arises  partly  from  a  feeling  that  the  land  has  been 
overflaxed,  and  partly  owing  to  the  harsh,  dry  weather  which  has 
prevailed  for  some  years  past  in  spring  and  the  early  part  of 
^summer.  This  is  supposed,  and  with  justice,  to  encourage  the 
<levelopment  of  the  "  flax-fly,"  an  insect  of  much  the  same  kind 
as  the  turnip-fly,  which  has  proved  very  destructive,  in  some 
years,  to  the  flax  crop  in  Ulster. 

Mr.  Patton  drills  all  his  wheat  10  to  12  inches  apart,  which 
practice  gives  him  a  heavy  sound  crop,  the  land  being  clean  and 
in  high  condition.  Seed  oats  are  also  drilled,  except  when  sown 
on  lea.  The  produce  of  the  wheat  crop  is  usually  40  cwt. 
per  Irish  acre,  the  general  average  of  the  district  being  from 
^5  cwt.  to  30  cwt.  Mr.  Patton  has  had  50  cwt.  of  oats  oflF  the 
Irish  acre,  the  current  yield  of  the  district  being  from  30  cwt 
to  35  cwt.  Mr.  Patton  has  grown  the  winter  dun  oat,  a  variety 
much  cultivated  in  some  of  the  south-eastern  counties  of  Ireland ; 
but  although  it  yielded  fairly,  he  has  given  it  up,  as  the  crop 
was  very  apt  to  be  destroyed  by  wood-pigeons.  Swedes  and 
other  turnips,  also  mangolds,  are  grown  in  drills  (ridges) 
30  inches  apart  and  wide  thinned.  These  crops  are  manured 
with  farmyard  dung  at  the  rate  of  20  to  25  tons,  per  imperial  acre, 
assisted  with  bone  manure  and  guano,  say  3  cwt.  per  imperial 
acre.  The  weight  of  swedes  has  reached  64  tons  per  Irish 
acre,  say  40  tons  per  imperial  acre.  All  roots  are  taken  up 
<luring  November  and  the  early  part  of  December  and  stored  in 
heaps,  which  are  thatched  with  straw.  The  heaps  are  made  in 
the  rickyard,  to  be  convenient  to  the  houses. 

About  16  imperial  acres  of  run-out  bog,  that  is,  bog-land 
from  which  most  of  the  peat  has  been  cut  away  for  fuel,  have 
been  added  to  the  farm.  It  is  usual  that  land  of  this  description 
is  given  rent-free  for  some  years,  in  order  to  be  reclaimed: 
Mr.  Patton  has  been  growing  potatoes  and  long  red  mangolds  on 
part  of  the  bog,  and  has  a  portion  of  it  in  grass,  while  the 
remainder,  the  last  added,  has  been  levelled  and  prepared  for 
cultivation. 

It  has  been  intimated  that  Mr.  Patton  exhibited  flax  on  many 
occasions  with  success  ;  he  has  also  been  a  regular  and  successful 
exhibitor  of  Ayrshire  cattle,  and  of  butter,  and  in  fact  has  got 
more  prizes  than  he  can  enumerate  from  recollection.     Ajnong 
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others,  he  "won  out"  the  "Ulster  Challenge  Cup,"  given  by 
the  North-east  Association,  which  holds  its  annual  shows  at 
Belfast,  for  the  best  cow  exhibited  in  the  Ayrshire,  Polled,  or 
Devon  classes,  winning  with  Ayrshires,  a  breed  which  he  has 
specially  cultivated  for  many  years,  importing  for  the  purpose 
from  the  herds  of  some  of  the  best  breeders  of  Ayrshires  in  Scot- 
land. It  may  also  be  mentioned  that  for  12  years  in  succession,. 
Mr.  Patton's  farm  was  awarded  the  prize  given  for  the  best  culti- 
vated farm  in  the  district. 

Ten  to  twelve  milch  cows  are  kept  at  Trynanny.  The  calves 
are  all  reared,  unless  when  an  Ayrshire  cow  has  a  bull  calf^ 
which  it  is  not  considered  desirable  to  rear  as  a  bull.  The 
rejected  calves  are  fed  as  veal,  Ayrshire  bullocks  seldom  growing- 
to  satisfactory  weights.  A  few  of  the  cows  are  crosses,  chiefly 
of  the  Ayrshire  and  Shorthorn.  These  crosses  are  good  milkers^ 
but  Mr.  Patton  prefers  the  pure  Ayrshire.  One  of  the  latter 
belonging  to  him  has  produced  as  much  as  17f  lbs.  of  butter  in 
one  week. 

The  summer  stock  of  cattle,  old  and  young,  consists  generally 
of  about  36  head  ;  and,  previous  to  winter,  from  16  to  20  bullocks 
and  heifers  are  bought  in  to  be  fattened.  The  cows  are  grazed 
on  the  pasture  during  summer,  and  while  on  the  grass  they  get 
"  a  drink,"  which  is  composed  of  bean-meal,  crushed  oats,  and 
bran — 3^  lbs.  to  each  cow — mixed  with  water.  They  have  also 
vetches,  &c.,  at  any  time  when  in  the  house  during  summer  and 
autumn.  The  "  drink "  has  a  very  decided  effect  on  the  milk 
and  butter.  During  winter  the  cows  get  swedes  or  other  turnips, 
and  mangolds,  one  feed  of  each  daily,  sliced  but  never  boiled ; 
also  the  "drink"  when  the  cows  are  in  milk.  The  turnip 
flavour,  which  is  usually  so  much  complained  of,  is  prevented 
by  putting  some  of  the  already  soured  old  milk  among  the  new 
milk.  This  hastens  the  souring  of  the  latter  and  prevents  the 
formation  of  the  flavour,  which  is  greatly  caused  by  allowing  the 
milk  to  sour  slowly.  The  whole  milk  is  churned,  as  the  butter 
made  from  whole  milk  is  considered  to  have  a  better  colour  and 
flavour  than  butter  produced  by  churning  cream.  The  dairy  is 
commodious,  and,  I  need  scarcely  say,  is  kept  invariably  sweet 
and  clean.  It  is  heated  in  winter,  when  necessary,  by  a  small 
stove.  The  churn  used  is  a  plunge  churn,  by  J.  and  T.  Young, 
of  Ayr,  and  is  driven  by  horse-power.  Owing  to  Mr.  Patton's 
success  as  an  exhibitor  of  butter  at  the  Irish  shows,  the  butter 
made  at  Trynanny,  by  Mrs.  Patton  and  her  daughter,  is  in  great 
request  among  private  families  in  Dublin,  Belfast,  and  Scotland, 
so  that  they  can  scarcely  supply  enough  to  meet  the  wishes  of 
their  customers.  Mr.  Patton  reckons  that  milch  cows  return 
from  14/.  to  16/.  each  per  annum. 
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The  calves  are  reared  on  milk,  and  some  oatmeal  gruel  mixed 
with  it.  The  fattening  cattle,  after  being  in  the  house  for  some 
time,  get,  in  addition  to  a  full  supply  of  roots,  from  5  lbs.  to 
6  lbs.  each  of  a  mixture  of  bean-meal  and  crushed  oats,  be- 
ginning with  2  lbs.  of  the  mixture  to  each  animal  per  day.  At 
^rst  this  is  given  in  a  dry  state,  but,  by  the  month  of  March, 
Mr.  Patton  damps  the  mixture  with  water,  as  he  considers  that 
roots  by  that  time  have  lost  some  of  their  sap.  He  does  not  use 
cake,  as  he  goes  on  the  principle  of  using  home-grown  food, 
instead  of  purchased  feeding  stuffs,  believing  that  he  finds  the 
best  market  for  the  produce  of  his  farm,  when  he  converts  it  at 
home  into  beef,  butter,  and  pork,  and  there  are  generally  half  a 
score  of  pigs,  crosses  of  Berkshire,  feeding  in  the  sties  on  the 
refuse  of  the  farm  and  dairy.  The  small  farmers  of  the  district 
depend  very  much  on  their  milch  cows  and  pigs;  and  large 
pork  markets  are  held  weekly  during  the  season  in  Armagh  and 
other  towns.  The  pigs  are  killed  at  home,  and  the  carcases 
only  are  sold  in  the  markets,  from  whence  they  are  sent  to 
Belfast,  where  they  are  cured. 

The  buildings  on  Mr.  Patton's  farm  are  very  commodious, 
and,  including  an  excellent  dwelling-house,  have  all  been  built 
at  the  expense  of  the  tenant.  Owing  to  the  sloping  nature 
of  the  ground  access  is  given  to  the  upper  stories  from  the 
outside  at  the  back  of  the  buildings.  One  of  Young's  fixed 
2-horse  thrashing  machines,  of  which  large  numbers  are  to  be 
met  with  throughout  Ulster,  makes  excellent  wo  A ;  and  Mr. 
Patton  is  well  supplied  with  implements  and  machines  of  all 
kinds.  Amongst  these  is  one  of  Gray's  double-furrow  ploughs, 
which,  with  three  horses,  gets  over  as  much  ground  in  a  day  as 
two  2-horse  ploughs;  Young's  (of  Ayr)  reaping  and  mowing 
machine,  Dickson's  turnip-cleaner  by  Hunter  of  Maybole,  &c., 
&c.  There  are  four  work-horses  on  the  farm,  stout  short-legged 
animals,  and  one  young  horse. 

The  wages  of  farm  labourers  run  from  85.  to  9^.  a  week,  and 
there  is  very  regular'  employment  in  the  district.  Mr.  Patton 
boards  his  regular  labourers,  and  .finds  it  more  satisfactory  than 
hiring  those  who  have  houses  of  their  own,  as  he  is  thereby 
enabled  to  feed  them  better  than  they  would  be  likely  to  fare 
if  they  supplied  their  own  food. 

It  has  been  stated  that  the  old  fences  have  been  levelled,  and 
new  fences  made,  and  that  the  farm  1)uildings  have  been  put  up 
by  the  tenant.  A  part  of  the  land  had  been  drained  under  the 
Board  of  Works  before  Mr.  Patton  got  possession  of  the  farm, 
but  he  completed  the  drainage  at  his  own  expense.  The  drains 
are  3^  to  4  feet  in  depth.  He  has  also  made  a  considerable 
extent  of  good  farm  roads,  to  give  access  to  all  parts  of  the 
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farm  :  the  gates  are  substantial,  and  the  entire  appearance  of 
the  place,  and  all  that  belongs  to  it,  shows  that  minute  attention 
is  constantly  bestowed  on  every  detail  of  management. 

Mr.  Patton  began  life  as  a  farmer  on  a  holding  of  11  Irish 
acres  in  extent,  that  is,  about  18  imperial  acres.  He  gradually 
acquired  more  land,  paying  as  much  in  some  instances  as  18/. 
an  acre  for  the  tenant  right,  until  he  had  got  together  a  farm  of 
about  42  statute  acres,  which  is  now  held  by  one  of  his  sons. 
This  was  irrespective  of  the  farm  of  Trynanny,  which  was  sub- 
sequently purchased  as  described  above.  He  has  brought  up  a 
family  in  a  most  respectable  manner,  and  his  success  shows 
what  an  industrious,  persevering,  and  intelligent  man  is  capable 
of  doing.  Having  had  a  large  experience  among  small  farmers, 
the  opinion  of  such  a  man  as  Mr.  Patton  is  of  considerable 
weight,  and  in  talking  over  the  matter  with  him,  I  found  that 
he  considers  30  statute  <icres  the  smallest  farm  that  a  man  should 
have  to  make  a  fair  living  out  of  it  In  this  view,  most  people 
who  know  the  circumstances  of  the  average  run  of  small  farmers 
in  Ireland,  will  fully  coincide. 

Farms  in  Queen's  County. 

Mr.  Dennis  Dunne  holds  75  Irish  acres — 121^  statute — in 
the  townland  of  Coolroe,  which  is  about  6  miles  from  Port- 
arlington  Station  on  the  Great  Southern  and  Western  Railway. 
Mr.  Dunne  and  his  father  occupied  the  farm  for  at  least  50 
years,  without  any  lease,  but  about  three  years  ago,  a  lease  was 
granted  by  the  landlord  for  31  years  at  the  former  rent,  namely 
76/.,  in  consideration  of  the  tenant  having  made  a  number  of 
permanent  and  valuable  improvements,  without  any  assistance 
from  the  landlord.  These  improvements  consist  of  a  substantial 
set  of  farm  offices ;  draining  the  farm  3  to  4  feet  deep,  broken 
stones  being  used  in  filling;  making  fences,  reclaiming  land, 
and  keeping  the  farm  generally  in  high  condition  by  liberal 
manuring. 

The  system  of  cultivation  followed  by  Mr.  Dunne  is  (1)  oats ; 
(2)  potatoes,  swedes,  and  mangolds ;  (3  and  4)  two  crops  of 
barley  in  succession,  the  land,  in  common  with  the  district 
generally,  producing  excellent  crops  of  barley ;  (5)  young  grass 
for  hay,  soiling,  and  pasture.  Mr.  Dunne  has  been  frequently  a 
winner  of  the  county  prize  cup  for  the  best  barley.  He  manures 
heavily  for  his  root  crops,  and  besides  the  farm  dung  produced  at 
the  farmstead  he  buys  annually  200  tons  of  dairy  cow-dung,  which 
is  brought  by  canal  from  Dublin,  a  distance  of  over  40  miles. 
The  station  on  the  canal  where  the  dung  is  unloaded  is  about 
two  miles  from  the  farm.     In   addition  to  the  farmyard  and 
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Dublin  dung,  Mr.  Dunne  applies  7  to  8  cwt.  per  Irish  acre,  ssf 
5  cwt.  per  statute  acre,  of  Lawes's  superphosphate  to  swedes  and 
mangolds.  These  crops  were  very  good  when  I  visited  the 
farm,  but  the  drills  (ridges)  were  rather  too  close,  considering 
the  high  condition  of  the  land.  The  headlands,  also,  were  not 
finished  and  cropped  ;  and  this,  it  may  be  remarked,  is  a  veiy 
common  defect  in  Irish  farming,  which  should  be  attended  to,  as 
it  often  gives  a  slovenly  appearance  to  a  field  which  is  otherwise 
all  right.  The  grasses  present  a  thick,  close  so/e^  and  promise 
well  for  the  future.  Some  cut-away  bog  in  connection  with  the 
farm  has  been  laid  down  as  pasture,  but  the  grass  on  it  is  poor. 
Mr.  Dunne  has  a  fixed  3-horse  thrashing  machine,  but  when  his 
horses  are  otherwise  engaged  he  hires  steam.  There  are  several 
travelling  steam  thrashing  machines  in  the  neighbourhood, 
which  work  for  hire,  and  are  very  fully  employed  during  the 
season.  A  few  years  ago  the '  flail  was  the  only  thrashing 
machine  used  by  many  farmers  in  the  district.  Mr.  Dunne^s 
farm  was  at  one  time  divided  into  30  or  40  small  fields,  by  the 
usual  immense  banks  and  hedges  common  in  most  parts  of 
Ireland  ;  but  it  is  now  in  five  fields,  suitable  to  the  rotation 
followed.  The  cut-away  bog  is  not  counted  as  part  of  the 
cultivated  land.  The  hedges  are  kept  properly  trimmed  ;  the 
gates  are  in  working  order ;  and  the  gateways  into  each  field 
have  been  laid  with  stones  and  gravel,  in  order  to  prevent  carts 
from  cutting  up  the  ground  about  them. 

The  live  stock  consists  of  six  or  seven  milch  cows,  of  a  good 
sort  of  Shorthorn  crosses.  The  calves  are  all  reared,  and  kept 
until  they  are  three  years  old,  when  they  are  fattened  ;  and  in 
addition,  12  to  15  bullocks  are  purchased  at  some  of  the  October 
or  November  fairs  to  be  fattened  during  winter.  Half-a-dosen 
heavy  pigs  are  also  fattened  at  a  time,  and  succeeded  by  others  as 
the  fat  ones  are  disposed  of.  The  farmyard  is  kept  in  neat  order. 

Mr.  James  Flynn's  farm  adjoins  that  occupied  by  Xfr,  Donne* 
It  consists  of  about  100  acres  Irish,  or  nearly  162  imperirtl 
The  farm  belongs  to  the  gentleman  who  is  Mr,  Dunne's 
lord,  and  Mr.  Flynn  holds  it   now  by  a  similar  lease  tOJ 
granted  to  his  neighbour. 

The  system  pursued  by  Mr.  Flran  is  much  the 
described   in   connect iim   with   Mr.   Dor 
cropping   and    manuring.       The   root 
although  the  prixluce  of  a   seconi^ 
swedes,  the  plants  from  the  first : 
the  fly.     The  drills,  or  ridges,  j 

close  enough  for  the  luxurian 
plants  had  been  thinned  < 
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In  the  county  competition,  however,  which  took  place  in 
November,  following  my  visit  to  his  farm,  the  crops  being 
examined  in  the  field,  Mr.  Flynn  was  awarded  the  first  prize  in 
his  class  for  swedes,  the  weight  of  his  crop,  as  reported  by  the 
judges,  being  46  tons  19  cwt.  per  Irish  acre,  that  is,  about  29 
tons  per  imperial  acre.  The  crop  was  very  clean,  and  the  head- 
lands, although  not  under  crop,  were  perfectly  free  from  weeds. 
Air.  Flynn  is  rather  a  formidable  exhibitor  in  his  class  at  the 
Queen's  County  cattle  shows,  and  besides  a  number  of  medals  he 
has  carried  off  from  these  shows  a  large  amount  in  money  prizes. 

The  whole  of  the  farm  required  draining,  which  has  been 
done  at  the  tenant's  expense,  together  with  the  erection  of  such 
farm  offices  as  he  require<l. 

His  live-stock  consists  of  55  head  of  cattle  of  different  ages, 
and  50  ewes,  the  lambs  of  which  are  mostly  sold  as  butcher's 
lambs,  some  of  the  best  ewe  lambs  being  kept  to  replace  old 
ewes.  The  sheep  are  of  the  pure  Border  Leicester  blood, 
derived  from  the  flock  of  Messrs.  McLachlan  and  McCulloch, 
who  occupy  the  farm  of  Bellegrove,  in  the  same  neighbourhood. 
A  piece  of  improved  bog  land  helps  to  keep  the  flock  through 
the  summer.  ^Ir.  Flynn  also  rears  and  feeds  a  number  of  Berk- 
shire swine.  His  farm  horses  are  of  a  useful  class,  and  very 
different  from  the  "  weeds  "  that  were  so  common  in  the  district 
a  few  years  ago. 

Pat  Clear  occupies  a  farm  of  8  Irish  acres — 13  acres  imperial 
— in  the  town  land  of  Rath,  in  the  immediate  neighbourhood  of 
the  two  farms  described  above.  The  rent  is  2/.  an  Irish  acre, 
or  25*.  per  imperial  acre.  This  little  holding,  including  cottage 
and  out-offices,  yards,  &c.,  is  altogether  a  model  of  neatness. 
The  soil  is  a  nice  loam,  suitable  for  growing  all  kinds  of  crops 
usually  cultivated.  The  root  crops  were  good,  and  free  from 
weeds  when  I  examined  them  ;  headlands  planted  with  cabbages  ; 
in  fact,  there  was  not  a  vacant  spot  on  the  farm.  Hedges  and 
galeft  woe  in  good  order.  The  young  grass  is  topdressed  with 
^  ^.   -  ,  ^^^  ^^  .^  .^  ^^^  early  for  soiling;  hay 

\  acres  are  kept  in  permanent  grass, 

&c.     Pat  Clear  keeps  two  cows — 

p,  besides  pigs  and  poultry,  breeding 

every  year.     His  calves  are  fatten^sd 

He   runs  the  grubber   througfj   Ijjn 

ig  for  winter,  so  as  to  give  the  Land  an 

jIvC'ps  are  cut  with  the  scythe.     \M%  rtA^ 

ds*     Pat  Clear  s  holdinif  is  «  ytfty 

J  be  done  by  an  industriz/us  niaii 

iy 


galeft  woe  in  good  order. 
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I  have  already  mentioned  the  farm  of  Bellegrove,  of  which 
Messrs.  McLachlan  and  McCulloch  are  the  occupiers.  This  fjEurm 
is  part  of  the  estate  belonging  to  J.  G.  Adair,  Esq.,  and  has 
been  held  on  lease  by  the  present  tenants  for  the  last  seventeen 
years.  It  consists  of  650  statute  acres — chiefly  a  limestone 
gravel  loam,  but  with  a  considerable  proportion  of  rough  pasture. 
The  better  part  grows  good  crops  of  wheat,  barley,  roots,  and 
artificial  grasses,  but,  in  general,  the  soil  is  not  suitable  for 
permanent  pasture.  Black  oats  succeed  better  on  the  farm  than 
any  of  the  white  varieties.  Barley,  however,  is  the  principal 
cereal  crop,  and  the  barley  grown  at  Bellegrove  has  reached  59 
lbs.  per  bushel.  As  already  mentioned,  the  district  to  which  I 
refer  at  present  is  noted  as  a  barley-growing  district,  and  I  find 
that  the  highest  rate  of  produce  is  20  '^  barrels  "  per  Irish  acre ; 
that  is,  reckoning  the  bushel  at  56  lbs.,  equal  to  fully  60  bushels 
per  imperial  acre ;  but  the  average  yield  in  the  district  is 
reckoned  at  13  or  14  "  barrels  "  to  the  Irish  acre,  that  is,  about  43 
bushels  per  imperial  acre. 

The  fields  on  Bellegrove  Farm  are  large,  and  suitable  for  the 
rotation  followed,  which  is  the  ordinary  four  course,  lengthened 
by  two  or  three  years'  pasture,  as  may  be  convenient.  Ten 
horses  are  kept  for  the  work  of  the  farm,  and  as  two  double- 
furrow  ploughs  are  used,  it  is  considered  that  these  save  one  pair 
of  horses  and  a  man.  The  farm-steading  is  built  of  stone,  and 
arranged  on  the  plan  commonly  adopted  on  farms  of  the  kind  in 
Scotland.  A  fixed  engine  does  the  thrashing  and  other  bam 
and  feeding-house  work. 

Sheep  form  a  principal  part  of  the  live-stock  at  Bellegrove. 
The  breeding  flock  consists  of  from  300  to  350  ewes,  of 
Border  Leicester  blood.  Messrs.  McLachlan  and  McCulloch 
imported  a  few  years  ago  a  number  of  high-class  ewes  from 
Kelso,  and  since  that  time  rams  have  also  been  brought  over. 
Previous  to  the  introduction  of  the  Border  Leicesters,  the  flock 
at  Bellegrove  consisted  chiefly  of  "  English  Leicesters,"  but  it  was 
found  that  the  sheep  became  rather  fine,  and  the  Border  Leicester 
was  resorted  to,  in  order  to  get  more  size  without  injuring 
(]uality.  For  some  years  Messrs.  McLachlan  and  McCulloch 
were  successful  exhibitors  of  sheep  at  the  Irish  Royal,  and  the 
Royal  Dublin,  as  well  as  local  shows,  but,  latterly,  they  have 
j2^iven  up  showing,  finding,  as  others  have  done,  that  show 
(condition  is  not  always  favourable  to  breeding.  Besides  the 
breeding  flock,  there  is  also  the  fattening  flock,  which  consists 
of  each  year's  "  crop  "  of  lambs — say  400 — which  are  fattened 
during  winter  for  the  Dublin  market.  These  are  folded  upon 
the  crop,  or  a  part  of  it,  and  the  turnips  are  all  cut  by  a  machine 
for  the  shopp.     Half  a  pound  of  oats  and  cake  is  given  to  each 
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hogget  daily,  and  as  much  hay  as  thej  can  consume.  The 
hog^ts  are,  usually,  sold  when  shorn — say  in  April  and  first 
week  of  May — but  some  of  those  which  are  soonest  ready  go  off 
in  the  fleece  in  the  month  of  March,  and  even  earlier.  Out  of 
the  wool  they'  bring  from  505.  to  63«.  each,  and  their  fleeces 
weigh  from  8^  to  9^  lbs.  Before  the  tenants  of  Bellegrove 
got  their  flock  fully  up  in  numbers,  they  were  in  the  habit 
of  purchasing  a  number  of  hoggets  at  the  spring  fairs  at 
Kilkenny.  The  sheep  bred  in  the  Kilkenny  district  are  not  so 
fine  as  the  Leicesters,  nor  do  they  fatten  quite  so  readily.  The 
best  of  the  ewe  hoggets  bought  at  Kilkenny  were  selected  and 
put  to  a  Lincoln  ram,  while  the  remainder,  after  a  summer's  run 
on  grass,  were  fattened  on  turnips.  The  produce  of  the  Kilkenny 
ewes,  with  the  Lincoln  cross,  were  also  fattened,  none  of  them 
being  kept  as  stock  sheep.  It  was  found  that  the  Lincoln  cross 
gave  size  and  wool  to  the  lambs,  but  the  quality  of  the  sheep  was 
not  equal  to  the  Leicester,  or  even  to  the  produce  of  a  pure 
Leicester  ram  with  Kilkenny  ewes. 

From  fifty  to  sixty  head  of  cattle  are  fattened  during  winter  in 
the  stalls,  and  some  young  store  cattle  run  in  the  yards.  During 
summer,  forty  or  fifty  cattle,  Kerries,  and  other  light  beasts,  are 
grazed  on  some  of  the  coarser  pasture  fields.  The  beasts 
intended  for  the  stalls  are  usually  purchased  at  the  October  fairs ; 
they  are  fed  on  turnips  and  straw  until  about  six  weeks  of  being 
finished,  when  they  get  each  a  daily  ration  of  artificial  food, 
consisting  of  3  lbs.  of  crushed  oats,  3  lbs.  of  crushed  barley,  and 
2  lbs.  of  cake,  all  mixed,  which  is  continued  until  they  go  to  the 
market.  Some  years  ago  the  tenants  of  Bellegrove  fattened  more 
cattle  than  they  have  done  latterly  ;  but  the  decrease  in  cattle 
has  been  made  up  by  a  corresponding  increase  in  the  number  of 
sheep  kept  on  the  farm,  and,  considering  the  nature  of  the  land, 
the  slight  alteration  which  has  been  made  in  the  management  is 
certainly  an  improvement. 

Wages  in  the  district  range  as  follows : — Ploughmen,  10*.  a 
week,  with  free  house  and  fuel  (turf) ;  ordinary  labourers,  IO5. 
per  week,  and  during  harvest  35.  per  day  ;  women,  I5.,  and  during 
harvest  2s.  6d,  a  day.  The  harvest  wages  are  calculated  without 
food. 

It  is  right  to  state  that  Queen's  County  has  the  advantage  of 
possessing  a  number  of  resident  landlords,  who  take  a  lively 
interest  in  promoting  agricultural  improvements.  This  circum- 
stance has  proved  of  immense  service  to  Queen's  County  and 
County  Kildare,  especially  that  portion  of  the  latter  which 
adjoins  Queen's  County,  forming  part  of  the  estates  belonging  to 
his  Grace  the  Duke  of  Leinster,  and  those  districts  have  im- 
proved more  of  late  years  than  almost  any  other  in  IrelaniL 
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The  farmers  are  generally  a  very  intelligent  class,  and  take 
readily  to  improvements  in  management.  The  discussions  at 
the  meetings  of  the  Athy  Farmers'  Club  are  quoted  in  every 
agricultural  journal  throughout  the  kingdom.  The  town  of 
Athy  is  in  Kildare,  but  it  just  borders  on  Queen's  County,  so 
that  it  may  be  considered  in  a  great  measure  as  the  centre  of  the 
improved  district 


XVI. — Agricultural  Education  in  Ireland.     By  R.  O.  PRiNaLE, 
Editor  of  *  The  Irish  Farmers'  Gazette.' 

Having  in  a  previous  paper*  referred  to  the  Agricultural  Depart- 
ment of  the  National  Board  of  Education,  as  a  medium  through 
which  much  valuable  "  technical  education,"  relating  to  the  prin- 
ciples and  practice  of  improved  systems  of  agriculture,  is  being 
disseminated  among  the  peasantry  and  medium-class  farmers  of 
Ireland,  I  shall  now  give  some  account  of  the  origin  and  working 
of  that  department. 

The  utility  of  affording  useful  instruction  in  agriculture  to  the 
small  farmers  and  peasantry  of  Ireland  has  been  urged  for  a 
very  long  period.  Thoughtful  Irishmen,  who  knew  the  backward 
state  of  Irish  agriculture,  could  not  fail  to  perceive  the  great  im- 
portance of  instructing  the  people  in  this  branch  of  industry ; 
and  Parliamentary  Committees  and  Royal  Commissioners  had 
over  and  over  again  reported  in  favour  of  it.  Thus,  the  Select 
Committee  of  the  House  of  Commons,  in  1823,  in  their  report, 
said — "  Your  Committee  cannot  but  think  that  this  instruction 
in  industry  might  be  most  advantageous  to  the  public ; "  and 
the  Select  Committee  of  1830  reported  that — "  The  advantage 
of  combining  instruction  in  the  arts  of  industry  with  religious 
and  literary  instruction  is  much  and  properly  dwelt  on  by 
many  witnesses.  This  recommendation  is  also  supported  by 
the  authority  of  Mr.  Locke  and  Mr.  Pitt." 

It  was  in  the  year  1831  that  a  commencement  was  made  with 
the  present  system  of  National  Education  in  Ireland.  At  a  very 
early  period  in  the  history  of  the  movement,  we  find  the  Com- 
missioners acknowledging  the  utility  of  diffusing  among  the 
people  correct  information  on  the  subject  of  agriculture,  and 
stating  their  willingness  to  supply  it ;  they  appear,  indeed,  to 
have  taken  it  up  earnestly  as  far  back  as  1838. 

At  first  they  confined  their  efforts  principally  to  the  establish- 
ment of  a  school  of  agriculture,  at  Glasnevin,  near   Dublin^ 

*  <  Jonrnal  of  the  Boyal  Agricnlturftl  Socitye/  2nd  Series,  voL  yiii.,  Ftet  I., 
No.  15,  p.  28, 
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where  they  took  a  moderate-sized  farm,  and  erected  upon  it  suit- 
able offices.  Two  classes  of  persons  received  instruction: — 
First,  the  schoolmasters,  trained  in  the  Normal  Training  Esta- 
blishment in  the  city,  who  went  out  to  the  model  farm  reg^arlj 
for  instruction,  the  object  being  to  qualify  them  to  teach  agricul- 
ture in  their  several  districts,  when  they  returned  to  their  own 
schools.  Second,  a  number  of  young  men,  who  were  received  as 
agricultural  boarders,  and  trained  as  professional  agriculturists, 
in  the  hope  that  they  would  afterwards  be  employed  by  the 
landed  gentry  of  the  country  in  instructing  their  tenants. 

The  Commissioners  were  engaged  in  pursuing  their  system  of 
agricultural  instruction,  when  at  the  end  of  1843  the  Royal 
Commission,  known  as  the  Devon  Commission,  was  appointed, 
and  proceeded  to  make  a  searching  inquiry  into  all  matters  relat- 
ing to  the  agricultural  interests  of  Ireland.  Landed  proprietors, 
land-agents,  practical  farmers,  and  professional  men  acquainted 
with  the  state  of  Ireland  and  interested  in  promoting  its  pro- 
sperity, were  examined.  It  is  remarkable  that,  to  use  the  words 
of  the  "Digest"  of  the  report  of  the  Devon  Commission, 
*'  There  appears  to  have  been  no  difference  of  opinion  amongst 
the  witnesses,  as  to  the  advantages  to  be  derived  from  an  ex* 
tended  establishment  of  agricultural  schools.** 

The  favourable  way  in  which  agricultural  schools  were 
mentioned  in  the  report,  and  the  strong  evidence  given  in  their 
favour  by  the  witnesses,  naturally  assigned  to  them  a  high  place 
among  the  agencies  for  mitigating  the  evils  of  the  famine,  and 
preventing  a  recurrence  of  it.  One  or  two  references  will  show 
how  deep  a  hold  the  question  took  on  the  gentry  at  the  time. 

The  empire  has  produced  few  men  who  were  supposed,  and 
with  good  reason,  to  understand  the  wants  of  Ireland  better  than 
Lord  Mounteagle.  When  at  the  zenith  of  his  influence,  he 
addressed  a  remarkable  letter  to  the  Commission  embodying 
suggestions  for  the  establishment  and  government  of  agricultural 
schools.  This  document  will  be  found  in  the  Report  of  the 
Commissioners  of  National  Education  for  1847,  and  it  contained 
the  following  passage : — "  It  is  wholly  unnecessary  to  dwell  on 
the  importance  of  agricultural  education.  But  I  may  be  per- 
mitted to  obser>'e  that  what,  before  the  blight  of  the  potatoe, 
was  a  matter  of  undeniable  usefulness,  is  now,  by  this  casualty, 
made  a  matter  of  indispensable  necessity ;  we  are  called  upon 
under  the  penalty  of  famine  to  teach  our  people  modes  of  culti- 
vating better  crops." 

The  Royal  Agricultural  Improvement  Society  of  Ireland  had 
by  this  time  been  established,  and  the  list  of  members  included 
a  large  number  of  the  nobility  and  gentry  of  Ireland.  In  the 
second  number  of  the  Quarterly  Journal,  which  was  issued  for  a 
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time  under  its  auspices,  appeared  an  able  paper  on  Industrial 
Education,  from  which  I  take  the  following  passages : — "  Every 
national  school  in  Ireland  should  be  an  agricultural  school,  if 
situated  in  a  rural  district ;  every  schoolmaster  in  Ireland,  every 
functionary  of  education,  should  be  impressed  with,  and  inculcate 
the  one  idea,  that  the  gangrene  of  Irish  society  is  absence  of 

practical  principles It  is  our  belief  in  the  honest  anxiety 

of  the  Board  of  Education  to  increase  the  efficiency  as  well  as 
the  number  of  their  schools,  that  emboldens  us  to  call  upon  them 
to  establish  the  industrial  character  of  the  instruction  they  give." 
The  original  idea  of  the  Education  Commissioners,  when  they 
embarked  in  agricultural  education,  was  to  blend  agricultural 
with  literary  instruction,  in  as  many  of  the  rural  national 
schools  as  possible.  But,  urged  on  by  the  gentry,  they  were  in- 
duced to  enlarge  their  plans.  Applications  were  made  to  them 
from  all  parts  of  the  country  for  aid  towards  establishing  agricul- 
tural schools  of  a  more  comprehensive  class,  than  they  at  first 
contemplated.  In  their  report  for  1849,  they  say : — **  We  have, 
during  the  past  year,  received  a  considerable  number  of  new  ap- 
plications for  grants  towards  the  establishment  of  model  agiical- 
tural  schools.  We  have  found  it  necessary  to  postpone  our 
decision  upon  twenty  of  these  applications."  Ultimately,  the 
Commissioners  yielded  to  the  appeals  made  to  them,  and  estab- 
lished, solely  at  the  public  expense,  in  various  parts  of  •  the 
country,  a  number  of  model  agricultural  schools. 

There  are  now  in  operation  throughout  Ireland,  seventeen  of 
these  model  schools,  exclusive  of  the  Albert  Institution,  at  Glas- 
nevin.  From  a  variety  of  causes,  it  happened  that  for  several 
years  the  farms  attached  to  these  schools  did  not  pay ;  and  this 
circumstance  nearly  brought  the  whole  proceedings  of  the  Boaxd 
into  disrepute.  This  state  of  matters,  however,  has  latterly  been 
altered  for  the  better. 

The  landed  gentry  of  Ireland  became  so  satisfied  with  the 
model  agricultural  school,  and  model  farm  system,  that  for  a  time 
the  original  notion  of  blending  agricultural  with  literary  in- 
struction in  ordinary  rural  national  schools  was  neglected.  It 
was  not,  however,  abandoned  by  the  Board ;  they  encouraged  it, 
although  with  varying  success.  The  number  of  this  class  of 
schools  went  down  to  thirty-nine,  in  1861.  It  then  began  to  re- 
vive ;  and  the  number  now  in  operation  is  one  hundred  and  fif- 
teen ;  the  total  cost  to  the  State  for  the  agricultural  instruction 
afforded  in  these  schools,  is  5/.  per  school.  The  total  number 
of  boys  who  receive  this  agricultural  education  is  about  4300, 
which  makes  the  cost  about  8^.  per  head.  In  addition,  there  are 
sixteen  national  schools,  which  rank  as  model  agricultural  schools, 
under  local  management.     In  fifteen  of  these  the  teachers  xeoeiTe 
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each  10/.  per  school  for  agricultural  instruction ;  and  in  the  case 
of  Loughashc,  the  largest  and  most  important  of  the  class,  the 
grant  is  still  larger.  There  is  surelj  not  an  intelligent  person  in 
the  United  Kingdom  who  can  object  to  the  insignificant  outlay 
of  the  Board  of  Education  for  so  useful  an  object  as  the  diffusion 
among  the  Irish  people  of  sound  agricultural  knowledge^ 

It  may  be  said  that  there  is  less  want  of  this  sort  of  knowledge 
now  than  there  was  when  the  Board  first  embarked  in  agricul- 
tural education.  But  it  must  be  borne  in  mind  that  the  agricul- 
tural practice  of  the  vast  majority  of  Irish  small  farmers  is  still 
deplorably  deficient.  Englishmen  who  have  not  been  in  the  re- 
mote parts  of  Ireland  find  it  difficult  to  realise  the  state  of  the 
country,  or  the  necessity  of  State  instruction  in  agriculture.  In 
England,  the  great  proprietors  who  reside  on  their  estates  gene^ 
rally  set  a  suitable  example  of  farm  management  on  their  home 
farms.  This  is,  no  doubt,  also  the  case  to  a  certain  extent  in 
some  parts  of  Ireland  ;  but  in  the  backward  districts  the  proprie- 
tors are  for  the  most  part  absentees,  and  the  national  schools 
and  the  clergy  are  the  only  agents  of  civilisation.  In  England 
the  farms  are  large ;  but  in  Ireland,  as  I  have  shown,  there  are 
about  half  a  million  of  occupiers  not  one  of  whom  holds  over 
thirty  statute  acres.  About  two-thirds  of  these  belong  to  the 
class  denominated  small  farmers.  There  are  still  in  Ireland 
360,000  agricultural  holdings,  not  one  of  which  is  valued  for 
purposes  of  government  taxation  at  more  than  10/.  per  year.  Can 
there  be  any  grounds  whatever  for  doubting  the  utility,  and,  in 
fact,  the  necessity,  of  instructing  the  greater  number  of  these 
persons  in  better  modes  of  husbandry  ?  Is  it  not  both  the  duty 
and  the  interest  of  the  State,  to  use  the  national  schools  as  the 
medium  of  conveying  agricultural  instruction,  more  especially  in 
those  remote  districts  of  the  South  and  West,  which  are  inac- 
cessible to  any  other  agent  of  agricultural  progress  ? 

There  are  thirteen  national  schools  in  the  county  of  Donegal 
in  which  combined  agricultural  and  literary  instruction  of  the 
character  now  described  is  afforded.  The  agricultural  element 
costs  the  State  5/.  per  school ;  can  any  person  question  the  wis- 
dom of  the  Commissioners  in  encouraging  this  species  of  educa- 
tion, at  so  trifling  a  cost,  in  that  remote  and  wild  region  ?  In  the 
province  of  Connaught  there  are  forty  national  schools  in  which 
agricultural  and  literary  instruction  is  combined  in  the  same  way. 
There  are  six  of  these  schools  on  one  estate,  the  rental  of  which 
is  28,000/.  per  annum,  and  on  which  there  are  4500  tenants,  who 
each  pay  on  an  average  about  6/.  of  rent  per  year.  When  the 
Commissioners  began  to  make  grants  for  agricultural  instruction, 
the  rotation  of  crops  was  scarcely  known  amongst  the  small 
farmers  on  this  vast  estate.     Now  the  knowledge  of  the  rotation 
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of  crops  is  extending  ;  the  growth  of  root  crops,  and  of  artificial 
grasses,  is  also  increasing ;  and  in  due  time  correct  ideas  on  all 
subjects  relating  to  the  proper  cultivation  and  management  of 
their  holdings  will  prevail  among  the  people. 

The  Commissioners  are  anxious  to  increase  verj  considerablj 
the  number  and  efficiency  of  this  class  of  schools,  and  they  con- 
fidently hope  the  Treasury  will  enable  them  to  carry  out  their 
views.  They  are  of  opinion  that  all  persons  who  are  competent 
to  form  a  correct  opinion  on  this  subject  will  applaud  their 
efforts,  and  agree  with  the  late  Lord  Palmerston,  who  in  a  speech 
delivered  in  the  House  of  Commons,  used  these  words : — "  There 
could  not  possibly  be  a  better  application  of  money  in  Ireland, 
than  in  teaching  the  peasantry  and  small  farmers  how  best  to 
cultivate  the  soil,  for  they  did  not  know  how  to  realise,  to  the 
best  account,  the  natural  resources  which  lie  undeveloped  in  the 
soil  they  tread." 

Having  said  so  much  with  reference  to  the  rural  schools,  I 
shall  now  make  a  few  remarks  on  the  Glasnevin  or  Central  Agri- 
cultural Institution  of  Ireland. 

At  the  outset  the  great  difficulty  the  Commissioners  had  to 
contend  against  was  the  want  of  teachers  combining  sufficient 
knowledge  of  improved  farming  with  the  ordinary  qualifications 
of  literary  teachers.  To  supply  this  want,  it  manifestly  became 
necessary  to  establish  a  model  farm,  and  a  school  in  the  neigh- 
bourhood of  Dublin,  where  the  teachers  would  be  trained  in  this 
new  branch  of  education.  This  was  the  primary  object  of  the 
Glasnevin  Agricultural  School.  The  Commissioners  are  now 
training  in  this  central  Institution  180  teachers  every  year. 
These  teachers  receive  systematic  lectures  on  the  theory  and 
practice  of  improved  agriculture,  and  they  see  theory  reduced  to 
practice  on  the  farm  at  Glasnevin. 

But  while  that  institution  was  founded  primarily  for  the  in- 
struction of  the  schoolmasters,  the  Commissioners,  from  the  out- 
set, made  it  available  for  the  agricultural  education  and  training 
of  farmers,  farm  bailiffs,  and  estate  agriculturists.  The  plant 
having  been  provided,  it  seemed  to  them  wise  and  right  to  use 
the  school  for  conferring  benefits  on  as  many  pupils  as  pos- 
sible. The  machinery  of  the  national  system  enabled  the  Com- 
missioners to  bring  up  from  the  provinces  promising  young 
men  who  evinced  a  decided  taste  for  agriculture.  To  these  thej 
have  endeavoured  to  afford  sound  instruction  in  modem  farming, 
and  training  in  agricultural  practices.  Of  the  young  men  so  edu- 
cated and  trained,  some  have  emigrated,  as  might  be  expected, 
but  the  majority  remain  in  the  country,  and  are  now  occupied 
in  farming  for  themselves,  or  as  farm-bailiffs,  or  in  instructing 
the  tenants  on  certain  large  estates. 
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Objections  have  been  raised,  occasionally,  against  the  system 
of  having  young  men  trained  by  the  State  to  become  farm 
bailiffs  or  agriculturists  for  landed  proprietors;  but  such  ob- 
jections have  emanated  from  persons  who  were  unacquainted 
with  the  state  of  Ireland.  It  is  to  be  borne  in  mind,  that  the 
system  of  national  education  was  founded  for  the  benefit  of  the 
mass  of  the  population,  and  the  Commissioners  believed  it  was 
their  duty  to  aid  and  encourage  every  young  man  of  talent  and 
promise  to  advance  himself,  for  they  knew  that  in  advancing 
himself  he  must  benefit  the  State.  Hundreds  of  intelligent,  well- 
educated  men,  trained  at  the  Glasnevin  Agricultural  Institution, 
are  now  centres  of  enlightenment  in  their  respective  districts ; 
and  the  Commissioners  are  of  opinion  that  none  of  them  are  re- 
paying the  State  for  the  cost  of  agricultural  instruction  so 
thoroughly  as  those  who  are  acting  as  estate  agriculturists,  advis- 
ing, instructing,  and  directing  tenants  of  great  landlords.  Of 
the  importance  of  that  class  of  estate  officials,  I  have  already 
written  fully  ;  and  I  must  say  that  if  the  landed  gentry  of  Ireland 
understood  their  interests,  they  would  employ  in  this  capacity 
every  talented  deserving  man  who  had  been  trained  at  Glas- 
nevin. 

In  the  improved  circumstances  of  Ireland,  many  of  the  young 
men  who  now  seek  admission  to  the  Glasnevin  Agricultural 
School  are  the  sons  of  persons  who  are  able  to  pay  a  moderate 
fee  for  the  education  of  their  children.  Accordingly,  the  Com- 
missioners insist  that  persons  of  this  class  shall  pay  a  fee  of 
20/.  a  year,  for  the  agricultural  training  afforded  to  them  at 
the  institution.  The  greater  number  of  the  pupils  are,  how- 
ever, those  who  are  boarded  and  educated  wholly  at  the  public 
expense,  and  who  are  admitted  by  competitive  examination,  as 
suggested  in  1860,  by  the  Right  Hon.  E.  Cardwell,  then  Chief 
Secretary  for  Ireland. 

In  addition  to  the  system  of  agricultural  instruction  referred  to 
in  the  foregoing  remarks,  the  Commissioners  are  now  diffusing 
agricultural  knowledge  in  many  of  the  rural  schools,  which  do 
not  rank  as  agricultural  schools  at  all,  through  the  medium  of  an 
agricultural  class-book.  At  the  outset  they  published  a  work  of 
this  kind,  but  it  had  got  behind  the  enlarged  requirements  of 
the  schools,  and  in  1867  they  issued  a  new  book  of  a  more  com- 
prehensive character,  which  has  been  favourably  received  by  the 
public,  and  of  which  upwards  of  50,000  copies  have  been  already 
sold  through  the  national  schools.  The  Commissioners  are 
anxious  that  this  book,  or  such  other  works  on  agricultural  in- 
dustry as  they  may  sanction,  should  be  read  at  least  twice  a  week 
in  all  their  schools. 

I  have  refrained  from  introducing  into  these  remarks  on  the 
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human  food,  and  had  a  more  gluey  and  less  savoury  taste  than 
the  latter.  In  a  dry,  well  ventilated  place,  the  extract  may  be 
kept  for  any  reasonable  length  of  time,  without  becoming 
mouldy  or  otherwise  deteriorated  in  quality.  Of  the  two 
samples  of  this  extract,  the  first  was  not  quite  so  thick  as  the 
other,  and  contained  rather  more  water,  as  will  be  seen  by  the 
following  analysis : — 

Composition  of  First  Sample  of  Australian  Concentrated  Multon-^oup, 

Water       31-29 

Fatty  matter '35 

•Nitrogenous  organic  matters    (gelatine   and)  ^L^on 

meat-extract)       J  ^*  ^* 

Saline  mineral  matter  (ash) 4 '09 

lOO-OO 

*  Containing  nitrogen 10*75 

It  therefore  appears  that  the  Extract  of  Mutton  has  been 
deprived  almost  entirely  of  fat ;  but  that  it  is  particularly  rich 
in  nitrogen,  a  large  proportion  of  which  was  present  in  the 
form  of  gelatine.  The  extract  dissolved  entirely  in  boiling 
water,  forming  with  it  a  clear,  brown-coloured  and  agreeable 
tasting  liquid.  On  the  addition  of  strong  alcohol  to  a  con- 
centrated solution  of  the  extract,  most  of  the  gelatine  was  pre- 
cipitated in  thick  flakes.  By  treating  the  extract  with  alcohol 
of  80  per  cent,  absolute  alcohol  I  obtained  : — 

Dry  extractive  matter,  soluble  in  alcohol  ••  20*27 
Dry  constituents  insoluble  in  alcohol  ..  ••  48*44 
Water       31*29 

100-00 

In  round  numbers  this  sample  contained  about  one-third  the 
amount  of  real  meat-extract  which  is  found  in  Liebig's  Extract 
of  Meat.  The  remainder  of  the  solid  constituents  consisted 
chiefly  of  gelatine  or  glue. 

The  second  sample  of  Concentrated  Mutton-soup  for  pigs  and 
dogs  was  slightly  less  firm  than  the  preceding  sample,  and  an 
analysis  yielded  the  following  results  : — 

Composition  of  Second  Sample  of  Concentrated  Australian 
Mutton-soup, 

Water       29*70 

*  Nitrogenous  organic  matter 66*29 

Mineral  matter  (ash)      4*01 

10000 

*  Containing  nitrogen 10*96 
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On  treatment  of  the  extract  with  alcohol  of  80  per  cent.  I 
obtained : — 

Dry  constitueDts  soluble  in  alcohol       ..      ••     17*89 

„  insolable  in  alcohol    ..      •.     52*41 

Water       29*70 


lOO-OO 


The  preceding  analytical  results  show  that  the  second  sample 
contained  rather  more  gelatine,  but  less  extractive  matters 
soluble  in  alcohol,  than  the  first.  No  perceptible  difference  was. 
noticeable  in  the  appearance  and  general  characters  of  the  two 
samples. 

Both  the  samples  prepared  for  the  use  of  pigs,  it  will  be 
seen,  contained  a  much  smaller  percentage  of  saline  substances, 
and  extractive  matters  soluble  in  alcohol  than  the  first  quality 
prepared  for  human  food.  In  all  probability  the  best  quality 
is  obtained  by  moderately  boiling  out  the  best  pieces  of  mutton,, 
rich  in  meat-juice,  and  the  second  quality  by  further  and  pro- 
longed boiling  out  of  the  partially  exhausted  meat,  together 
with  the  more  cartilaginous  portions  of  the  carcase. 

Considering  the  composition  of  the  Essence  of  Mutton,  and 
the  inviting  and  savoury  soup  which  may  be  made  from  it  by 
dissolving  the  extract  in  boiling  water,  it  can  scarcely  be  doubted 
that  this  food  has  a  considerable  feeding  value,  and  will  be 
greedily  devoured  by  pigs.  The  question,  however,  arises,  is  it 
worth  the  money  at  which  it  will  have  to  be  sold  in  England^ 
so  as  to  leave  a  fair  profit  to  the  importer,  after  defraying  the 
cost  of  manufacturing  the  extract  in  Australia,  freight,  and  trade 
expenses.  I  am  informed  that  the  Concentrated  Mutton-soup 
for  pigs  and  dogs  will  probably  have  to  be  sold  in  England  at 
about  25/.  a  ton,  which  appears  to  me  rather  a  high  price  in 
comparison  with  the  cost  at  which  other  concentrated  articles  of 
food  for  pigs  can  be  obtained.  It  is  possible,  however,  that  the 
essence  of  mutton  may  have  the  effect  of  facilitating  the  assi* 
milation  of  other  food,  and  in  consequence  have  a  greater 
nutritive  value  than  it  would  appear  to  possess  in  virtue  of 
the  amount  of  nitrogenous  food  constituents  which  it  furnishes 
to  animals  fed  upon  it.  Questions  of  this  kind  can  be  satis* 
factorily  settled  in  one  way  only,  namely,  by  a  series  of  well- 
planned,  practical  feeding  experiments.  I  am  glad,  therefore, 
that  my  friend  Mr.  C.  Gay  Roberts,  of  Shottermill,  Haslemere^ 
undertook  to  give  the  Australian  Mutton  Extract  as  extensive  a 
trial  as  the  limited  quantity  of  the  food  placed  at  his  disposal 
would  allow. 

The  following  experiments  were  tried  upon  six  pigs,  divided 
into  two  sets  of  three  pigs  each. 
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The  pigs  Nos.  1,  2,  3,  4,  5  were  all  of  one  farrow,  but  No.  6 
was  of  a  different  farrow,  in  consequence  of  which  No.  6  was 
attacked  by  its  companions,  Nos.  4  and  5,  and  so  severely  bitten 
that  it  was  necessary  to  remove  it  at  noon  on  the  28th  of 
December. 

At  the  commencement  of  the  feeding  experiment,  on  the  22nd 
of  December,  1871,  the  weight  of  each  of  the  six  pigs  was 
carefully  taken : — 

First  Experimental  Lot. 

ibi. 

No.  1.  Sow  pig  (chalked)  weighed 119 

„  2.  Boar  pig       ..      ..     „  105 

„  3.  Boar  pig;      ..      ..     „  91 

Total  weight  of  three  pigs  of  first  lot     ..     315 
Second  Experimental  Lot. 

Ibt. 

No.  4.  Boar  pig  (chalked)  weighed 112 

„   5.  Sow  pig        ,  108 

,y  6.  Boar  pig       ..      ..     „  101 

Total  weight  of  three  pigs  in  second  lot       321 

Both  lots  were  fed  upon  malt-dust  and  palm-nut  meaL  As 
additional  food  the  pigs  in  Lot  I.  received  the  Concentrated 
Mutton-soup,  of  the  composition  of  the  sample  No.  1,  mentioned 
in  page  414,  and  for  which  was  substituted  English  giown 
peas  to  Lot  II. 

Two  tubs  were  set  aside  for  feeding,  each  containing  28  lbs. 
of  boiled  malt-dust,  and  14  lbs.  of  palm-nut  meal. 

Equal  quantities  of  food  were  given  from  these  two  tubs  to 
each  lot  of  pigs  respectively,  beginning  4.30  P.M.,  22nd  De- 
cember, 1871. 

The  pigs  Nos.  1,  2,  and  3  in  the  first  lot  received,  in  addition 
to  their  daily  allowance  of  the  above  food,  1^  lb.  of  essence  of 
mutton,  or  Concentrated  Mutton-soup,  dissolved  in  4  pints  of 
water,  which  was  given  daily  to  the  three  pigs  each  afternoon, 
with  their  second  feed  of  malt-dust  and  palm-nut  meal. 

The  pigs  Nos.  4,  5,  and  6,  in  addition  to  the  same  allowance 
of  malt-dust  and  palm-nut  meal  which  was  given  to  Lot  L, 
received  3  lbs.  of  English-grown  peas  in  addition,  or  1  lb.  per 
pig  daily. 

The  stated  quantities  of  malt-dust,  palm-nut  meal  and  peas 
appeared  sufficient  for  the  pigs  Nos.  4,  5,  and  6  in  the  second 
lot,  though  they  would  probably  have  eaten  more  if  it  had  been 
given  them. 

The  pigs  Nos.  1,  2,  and  3  appeared  restless  and  hungry,  and 
it  was  seen  at  once  that  the  food  given  to  the  first  lot  was  in- 
sufficient to  keep  them  in  a  comfortable  and  thriving  condition. 
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1^  lb.  of  essence  of  mutton  it  thus  appears  was  not  a  sufficient 
substitute  for  3  lbs.  of  peas. 

The  food  in  each  tub  was  consumed  at  the  morning  meal  on 
the  29th  of  December,  and  the  pigs  were  weighed  at  12  o'clock 
on  the  same  day. 

Lot  I. 


No.  1.  Sow  pig  (chalked) 

'  „  2.  Boar  pig    ,.      .. 

„  3.  Boar  pig    ..      .. 

Total      .. 


Live  Wmoht 


On  22nd  Dec. 

(When 
Experiment 
W19  began.) 


lbs. 
119 

105 

91 


315 


On29thDe& 


IbB. 
115 

102 

87 


304 


Iba. 
4 

3 

4 


11 


Lew  IT. 


No.  4.  Boar  pig  (chalked) 

^  5.  Sow  pig 

•   „  6.  Sow  pig 

Total      ..     .. 


LivB  Wbight 
On  22nd  Dec.       On  29ih  Dec 


lbs. 
112 

108 

101 


Gain  or  Loss. 


lb*. 
115 

110 

100 


321 


325 


lbs. 
3  gain. 

2  gain. 

II0B8. 


4  gain. 


*  Attacked  by  the  other  two  pigs,  and  removed  on  the  28th  December. 

The  food  eaten  in  seven  days  by  No.  1,  2,  and  3  pigs  in  Lot 
L,  was : — 

s.  d, 

28  lbs.  malt-dost,  oosting  at  4^.  per  cwt 10 

14  lbs.  palm-nut  meal,  costing  E&.  a  ton  ..      ..     1    0 
10|  lbs.  essence  of  mutton,  at  25/.  a  ton  ..      ..     2    4 

Total  cost  of  food       4    4 

The  result  produced  was  a  loss  of  11  lb.  of  flesh,  worth  5«.  6<f. 
The  food  eaten  in  seven  days  by  No.  4,  5,  and  6  pigs  in  Lot 
IL  was : — 

s.   d. 

28  lbs.  malt-dusty  at  ia,  per  cwt 10 

14  lbs.  palm-nut  meal,  at  8?.  a  ton 10 

21  lbs.  peas,  oosting  425.  per  qr.       19 

Total  cost  of  food  consumed     ..      ..3    9 
The  result  of  the  experiment  was  a  g^in  of  4  lbs.  of  flesh, 
worth  2^.     If,  however,  No.  6  pig  bad  not  been  attacked  by  its 
companions,  we  may  assume  that  it  would  have  increased  2} 
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lbs.,  and  the  result  would  have  been  a  gain  of  7^  lbs.  of  flesh, 
worth  3^.  9d. 

The  palm-nut  meal  used  in  these  experiments  was  obtained 
from  Messrs.  Alex.  Smith  and  Co.,  Liverpool,  who  sell  it  bj 
the  following  guaranteed  composition  : — 

Moisture 5*92 

Oil  and  fatty  matters      20*01 

*  Albaminous  compounds  (flesh-forming  matters)  ..  13*87 

Mucilage,  sugar,  and  digestible  fibre      38*24 

Woody  fibre  (cellulose) 18*53 

Mineral  matter  (ash)       3*40 

100-00 

*  Containing  nitrogen     2*22 

Malt-dust,  according  to  Messrs.  Lawes  and  Gilbert,  contains 
in  100  parts : — 

Moisture 6*24 

*  Albuminous  compounds 25*83 

Sugar,  starch,  and  woody  fibre      59*23 

Mineral  matter  (ash)       8*70 

100*00 

*  Oontaining  nitrogen      4*10 

As  far  as  these  experiments  go,  it  appears  that  the  food  given 
to  Lot  I.  was  incapable  of  maintaining  the  original  live  weight 
of  the  pigs,  which  were  fed  upon  a  limited  supply  of  malt-dost 
and  palm-nut  meal,  to  which  essence  of  mutton  was  added  in 
a  quantity  which  cost  rather  more  than  the  addition  of  peas  to 
the  same  amount  of  malt-dust  and  palm-nut  meal,  upon  which  Lot 
II.  was  fed.  Under  these  circumstances  peas  produced  a  much 
better  result  than  the  Concentrated  Mutton-soup. 

It  appears  from  these  experiments  that  essence  of  mnttos 
cannot  be  economically  employed  as  a  substitute  for  peas,  nor 
doubtless  for  similar  material  when  pigs  are  kept  upon  an  insuffi- 
cient amount  of  food,  which  it  is  desired  to  complement  by 
some  other  article  of  food. 

However,  it  is  quite  possible  that  when  pigs  are  supplied  with 
as  much  ordinary  food  as  they  can  consume,  an  additional 
limited  quantity  of  the  Concentrated  Mutton-soup  may  have  a 
more  beneficial  effect,  and  more  than  repay  the  cost  of  the 
soup,  when  it  is  given  to  pigs  rather  with  a  view  to  promote 
the  digestibility  and  assimilation  of  an  excess  of  ordinary  pig- 
food,  than  with  a  view  to  make  up  the  deficiency  of  the  needful " 
amount  of  food  to  keep  the  animals  in  a  thriving  condition.  I 
was  anxious  to  ascertain  whether  the  extract  of  mutton  given  to 
pigs,  abundantly  supplied  with  nutritious  food,  has  really  a 
beneficial  effect  upon  the  assimilation  of  the  food,  or  whether 
the  supposed  value  of  the  extract  as  pig-food  amounts  to  nothing 
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more  than  a  theoretical  speculation,  unsupported  by  actual  ex- 
perience. At  my  suggestion  Mr.  Roberts,  therefore,  made 
another  set  of  experiments,  well  calculated  to  throw  light  on 
this  subject.  Four  home-bred  pigs  of  one  litter,  about  nine 
months  old,  and  all  males,  were  troughed  at  11  A.M.,  on  the 
30th  December,  1871  : —  ibg. 

No.  1  weighed      107 

„   2       „  77 

n   3       „  102 

.,4        „  82 

All  the  pigs  were  fed  upon  malt-dust,  palm-nut  meal,  and 
peas,  and  the  pigs  Nos.  1  and  2  received  in  addition  Concentrated 
Mutton-soup,  whilst  the  second  pair  had  no  additional  food. 

Two  tubs  were  set  aside  for  the  feeding  experiments.  The 
first  contained  the  following  food  for  Nos.  1  and  2  pigs : — 28 
lbs.  of  malt-dust  boiled,  14  lbs.  of  palm-nut  meal,  and  14  lbs. 
of  essence  of  mutton  dissolved  in  boiling  water.  The  second 
tub,  for  pigs  Nos.  3  and  4,  contained  28  lbs.  of  malt-dust  boiled, 
and  14  lbs.  of  palm-nut  meal,  and  no  extract  of  mutton. 

To  each  pair  of  pigs  2  lbs.  of  whole  peas  were  given  at  mid- 
day daily,  and  they  received  as  much  as  they  could  eat  of  the 
prepared  food  from  the  two  tubs  every  morning  and  evening. 
Both  the  tubs  were  finished  at  the  evening  meal  on  the  6th  of 
January,  1872,  and  the  pigs  were  weighed  at  4  P.M. 

The  tubs  were  refilled,  that  for  pigs  Nos.  1  and  2,  with  28  lbs. 
of  malt-dust,  14  lbs.  of  palm-nut  meal,  and  11  lbs.  (the  re- 
mainder of  the  keg)  of  Concentrated  Mutton-soup,  and  the 
second  tub  with  the  same  amount  of  food  minus  the  mutton 
extract. 

On  the  15th  of  January  the  contents  of  both  tubs  were  con- 
sumed at  the  morning  meal,  and  the  little  keg  of  Concentrated 
Mutton-soup  being  consumed,  each  tub  was  refilled  with  28  lbs. 
of  malt-dust  and  14  lbs  of  palm-nut  meal. 

The  pigs  were  weighed  on  the  17th  of  January,  at  4  P.M.  : — 

Weight  of  First  Pair  of  Pios  (fed  upon  Malt-dost,  Pahn-nat  Meal,  and 
Mutton  Extract). 


I 

On  90th  Dec. 

1871. 

(When 

Experiment 

was  begun.) 

jIVB  Wexqh' 

OnethJan. 
1872. 

r                  1 

On  17th  Jan. 
1872. 

Gain 
in  19  Days. 

No.  1.  Pig  weighed 

„   2.  Pig        „         

lbs. 
107 

77 

lbs. 
114 

83 

lbs. 
125 

89 

lbs. 
18 

12 

Total 

184 

isrz 

214 

33 
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Weight  of  Seoond  Pair  of  Pios  (fed  upon  Malt-dust,  Palm-nut  Meal, 
and  Peas,  and  no  Mutton  Extract). 


LivB  Weight 

On  30th  Dec.    On  6th  Jan.    On  l»th  Jan. 
1871.                 1872.                 1872. 

Gain 
inlQDayi. 

No.  3.  Pig  weighed 

»  4.  Pig        , 

Total 

lbs.          !             IhB. 

102      1        106 
82                87 

lbs. 
109 

92 

lb«. 
7 

10 

184 

193 

201 

17 

During  the  nineteen  days  the  pigs  No.  1  and  No.  2  con- 
sumed : — 

8.  d, 

62  lbs.  malt-dust,  costing  4s.  per  ewt 2  2| 

31  lbs.  palm-nut  meal,  at  8?.  a  ton 2  21 

38  lbs.  peas,  at  428.  per  quarter       3  2 

25  lbs.  of  concentrated  Australian  mutton-soup,  at  261.  per  ton  6  6 

Total  cost  of  food  consumed  by  first  pair  of  pigsKn    -■ 
in  19  days       ^ 

The  second  pair  of  pigs  consumed  in  the  same  period  : — 

c  d, 

62  lbs.  malt-dust,  at  48.  per  cwt ..    -2    2i 

31  lbs.  palm-nut  meal,  at  8^.  a  ton 2    2| 

38  lbs.  peas,  at  428.  per  qr 3    2 

Total  cost  of  food  consumed  by  second  pair  of  pigs)  -    ,* 
in  19  days      j  '     ' 

When  sold  the  pigs  realised  6d.  per  lb.  live  weight. 

The  first  pair,  it  will  be  seen,  gained  in  nineteen  days  30  lbs. 
of  flesh  worth  15^.,  at  a  cost  of  13^.  1(2.,  and  gave  thus  Is.  lid. 
clear  profit.  The  second  pair  gave  an  increase  of  17  lbs., 
worth  8^.  6rf.,  at  a  cost  of  7^.  7rf.,  leaving  a  clear  profit  of  llrf. 

In  the  second  set  of  experiments  the  mutton-soup  had  a  much 
better  effect  than  in  the  first,  in  which  an  equal  money  value 
of  the  mutton  extract  was  used  to  replace  a  given  quantity  of 
peas.  In  the  second  set  both  pair  of  pigs  received  the  same  quan- 
tity of  palm-nut  meal,  malt-dust,  and  peas,  and  the  addition  of 
the  mutton  extract  to  the  food  given  to  the  first  pair  entailed 
not  only  no  loss  as  in  the  preceding  set  of  experiments,  bnt 
produced  a  better  money  return  in  live  weight  than  without  that 
addition. 

It  is  much  to  be  regretted  that  a  further  supply  of  the  Austra^ 
lian  Mutton  Extract  could  not  be  obtained,  for,  as  far  as  the 
trials  go,  they  show  that  under  certain  conditions  •  the  Concen- 
trated  Mutton-soup  is  of  considerable  value  as  pig^food,  and 
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it  appears  rerj  desirable  to  ascertain,  by  a  more  prolonged 
series  of  experiments,  whether  this  new  food  can  really  be  em- 
ployed economically  for  the  purpose  of  increasing  the  assimi- 
lation and  value  of  ordinary  feeding  stuffs  upon  which  pigs  are 
usually  kept.  Probably  it  will  be  found  that  the  mutton  extract 
is  not  a  food  which,  like  barley-meal  or  peas,  supplies  to  the 
animal  body  in  a  direct  manner  the  necessary  amount  of  albu- 
minous compounds,  starch,  and  other  food-constituents  required 
for  the  formation  of  muscle  and  fat,  and  supporting  respiration, 
but  that  it  exerts  a  useful  physiological  function  in  the  elabo- 
ration of  ordinary  food.  It  has  been  pointed  out  that  Concen- 
trated Mutton-soup  contains  from  18  to  20  per  cent,  of  real 
meat  extract,  soluble  in  alcohol.  From  the  constituents  of  this 
meat  extract  chemists  have  already  isolated  kreatin,  sarkin,  and 
camin,  three  well-defined  organic  compounds,  belonging  to  the 
group  of  organic  bases  or  alkaloids.  Another  organic  consti- 
tuent of  meat  extract  is  a  modification  of  lactic  acid,  and  there 
are,  no  doubt,  other  organic  compounds  in  the  juice  of  meat, 
which  as  yet  have  not  been  isolated.  Besides  the  basic  and 
acid  organic  compounds,  extract  of  meat  contains  a  large  propor- 
tion of  phosphate  of  potash  and  other  saline  matters,  and  thus 
possesses  a  highly  complex  composition.  Although  but  little 
is  known  with  regard  to  the  precise  physiological  functions  of 
the  various  constituents  of  meat  extract,  our  present  experience 
tends  to  indicate  that  meat  extract  materially  assists  in  the  assi- 
milation of  food,  and  in  consequence  possesses  a  certain  physio- 
logical and  possibly  economic  value. 

11,  Salisbury  SquAre,  Fleet  Street,  28(A  July,  1878. 


XVIII. — On  Foot-and'Mouth  Complaint  of  Cattle  and  other 
Animals ;  with  Remarks  on  the  general  characters  of  the  disease 
and  the  causes  which  led  to  its  recent  extensive  prevalence  in  this 
kingdom.  By  G.  T.  Brown,  Chief  Inspector  in  the  Vete- 
rinary Department  of  the  Privy  Council  and  Professor  of 
Physiology  and  Therapeutics  in  the  Royal  Veterinary  College. 

History  of  Foot-and-Mouth  Disease. 

Epizootic  aphtha,  eczema,  or  foot-and-mouth  distemper,  is  well 
known  in  this  kingdom;  its  origin,  like  that  of  infectious  and  con- 
tagious disorders  in  general,  is  wrapped  in  mystery.  Obviously 
it  had  a  beginning,  and  the  first  animal  attacked  could  not  have 
taken  the  disease  from  a  previously  affected  animal ;  but  of  the 

2  o  2 
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causes  under  which  it  first  arose,  we  know  no  more  than  we 
know  of  the  origin  of  evil. 

The  fact  is  admitted  that  foot-and-mouth  disease  is  highly 
contagious  ;  it  can  be  certainly  communicated  by  association  of 
diseased  with  healthy  animals ;  and  the  direct  or  indirect  con- 
veyance of  the  poison  which  is  contained  in  the  secretions, 
especially  in  the  saliva,  to  a  healthy  animal,  usually  produces  the 
disease.  In  the  absence  of  the  specific  virus,  however,  no  com- 
bination of  causes  has  been  known  to  occasion  the  malady  ;  and 
it  is  therefore  unreasonable  to  assume  that  hardships  of  any 
kind  are  capable  of  inducing  it.  Outbreaks  commonly  occur 
in  situations  where  no  direct  or  indirect  contact  with  diseased 
animals  can  be  traced,  but  the  same  statement  applies  with 
equal  force  to  all  forms  of  contagious  and  infectious  disease  of 
man  and  animals:  the  difficulty  must  be  accepted  as  real,  and  if  it 
is  necessary  to  assume  something,  in  order  to  explain  the  occur- 
rence, it  appears  to  be  more  logical  to  admit  that  the  poison, 
which  is  known  to  have  the  'power  to  induce  the  disease,  has 
been  carried  in  some  undiscovered  way,  than  to  speculate  on 
the  possible  existence  of  new  causes,  of  which  nothing  can  be 
demonstrated,  and  of  the  operation  of  which  in  the  production 
of  the  disease  no  single  instance  can  be  adduced. 

Vesicular  diseases  among  cattle  were  evidently  well  known 
to  the  earliest  writers  on  epizootics.  Mills  refers  to  a  malady 
among  cattle  in  Germany  and  Italy  which  was  introduced  from 
Hungary  in  1711,  and  which  was  distinguished  by  some  of  the 
prominent  features  of  the  foot-and-mouth  distemper  of  the  pre- 
sent time.  The  tongue  was  inflamed  and  covered  with  blisters, 
and  there  was  a  constant  discharge  of  saliva,  which,  being 
dropped  on  the  grass,  communicated  the  infection  to  sound 
cattle.  A  little  later  a  similar  disease  existed  in  Moravia  and 
also  in  France,  and,  according  to  Mr.  Finlay  Dunn,  it  extended 
to  Great  Britain  about  the  middle  of  the  eighteenth  century. 
In  1810  a  similar  aphthous  affection  appeared  in  many  parts  of 
France.  In  1834  it  was  prevalent  in  Hungary,  Lower  Austria, 
Bohemia,  Saxony,  and  Prussia.  In  1837  an  aphthous  disease 
occurred  among  cattle  in  the  Vosges,  and  soon  afterwards  in 
Switzerland.  The  affection  extended  over  France  and  Holland, 
and  reached  England  in  1839. 

Whether  or  not  the  disease  which  attacked  cattle  in  this 
country  in  the  middle  of  the  eighteenth  century  was  allied  to  or 
identical  with  foot-and-mouth  distemper  cannot  be  determined. 
The  records  of  animal  plagues  are  obscured  in  the  earliest 
works  by  the  use  of  terms  which  now  have  no  definite  mean- 
ing, as  blain,  murrain,  or  distemper;  but  there  is  no  doubt 
whatever  of  the  identity  of  the  vesicular  disease  which  attacked 
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our  cattle  in  1839  with  the  present  foot-and-mouth  complaint ; 
indeed,  there  is  ample  evidence  of  the  continued  existence  of 
the  affection  in  the  United  Kingdom  from  that  time.  Professor 
Simonds  first  saw  foot-and-mouth  disease  among  animals  at 
Lalcham,  near  Twickenham,  in  September  1839,  and  it  appeared 
from  his  investigations  that  the  malady  was  introduced  on  the 
farm  at  Laleham  by  some  sucking  calves  which  were  bought 
in  the  Smithfield  market.  The  first  animal  which  was  attacked 
at  Laleham  was  a  cow  which  suckled  one  of  the  affected  calves. 
Further  inquiry  led  to  the  discovery  that  the  disease  first  ap- 
peared in  the  neighbourhood  of  Stratford,  near  London,  whence 
it  was  conveyed  to  Smithfield,  and  having  once  obtained  an 
entrance  into  the  cattle-markets  it  may  be  easily  imagined  how 
rapidly  it  would  spread  throughout  the  country.  Unrecognised 
at  the  time,  and  its  nature  unsuspected,  it  would  not  be  likely 
to  attract  much  attention  until  it  had  assumed  alarming  propor- 
tions.    This  soon  happened. 

The  county  of  Norfolk  was  the  next  to  suffer,  then  Essex,  in 
consequence  of  the  movement  of  cattle  from  the  London  market. 
Some  Devon  cattle  at  Langley  Grange  near  Loddon  in  Norfolk 
were  attacked  in  September  1839,  about  the  time  of  the  appear- 
ance of  the  disease  at  Laleham  ;  and  almost  immediately  after- 
wards, if  not  at  the  same  moment,  it  was  discovered  in  Scotland. 
Ireland  certainly  suffered  from  its  invasion  soon  after  it  reached 
Great  Britain. 

In  the  census  of  Ireland  for  1851,  it  is  stated  that  in  the  year 
1841  a  disease,  characterised  by  stiffness  of  limbs  and  blisters 
on  the  tongue,  spread  among  sheep  in  county  Clare,  and 
affected  cattle,  sheep,  pigs,  and  goats  in  all  parts  of  Ireland. 

Professor  Ferguson,  in  a  pamphlet  which  he  published  in 
1842,  refers  to  a  pustular  affection  of  the  nose,  mouth,  and  feet 
of  cattle  which  appeared  three  years  before  that  date,  about  the 
time  it  appeared  in  England.  How  foot-and-mouth  disease 
was  introduced  into  the  United  Kingdom  has  never  been  ascer- 
tained ;  but  the  evidence  points  to  Holland  or  France  as  the 
centre  from  which  the  malady  was  communicated.  It  is  true 
that  foreign  animals  were  not  permitted  to  be  landed  on  our 
shores  between  1833,  when  the  first  prohibitory  Order  was 
passed,  and  1842,  when  a  relaxation  was  sanctioned,  but  it  is 
quite  probable,  as  Professor  Simonds  has  suggested,  that  the 
disease  may  have  been  introduced  by  ships'  stores ;  that  is 
to  say,  animals  carried  on  board  for  the  use  of  the  passen- 
gers and  crew  during  the  voyage.  It  constantly  occurs  that 
one  or  two  pigs,  and  now  and  then  a  cow  or  two,  and  some 
few  sheep  remain  on  board  on  the  arrival  of  the  vessel  in 
this    country,    and   such    animals    are    allowed   to   be    landed 
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and  removed  with  the  certificate  of  a  veterinary  inspector.  A 
store  animal  might  have  contracted  the  affection  when  the  vessel 
touched  at  a  French  or  Dutch  port,  and  on  arriving  in  this 
country  may  have  been  released  without  suspicion,  and  possibly 
have  found  its  way  into  the  Smithfield  market.  Other  ezplanar 
tions  have  been  offered,  such  as  the  illegal  importation  of  cattle, 
communication  of  infection  by  means  of  foreign  hides,  or  by  the 
clothes  of  persons  who  had  been  in  contact  with  diseased  foreign 
animals ;  but  these  suggestions  are  not  so  satisfactory  as  the 
one  which  refers  the  disease  to  the  removal  of  a  diseased  or 
infected  pig  or  cow  from  a  homeward  vessel. 

Fairly  stated,  the  evidence  of  the  introduction  of  the  disease 
from  the  Continent  is  vague,  and  the  result  arrived  at  is  not 
capable  of  proof ;  but  must  rather  be  taken  as  an  induction  than 
as  a  conclusion.  The  facts  are  briefly  these : — In  1839  foot- 
and-mouth  disease  prevailed  in  Germany,  Holland,  and  France. 
In  the  same  year  it  reached  England,  Ireland,  and  Scotland ; 
countries  which  had  previously  been  free  from  the  disease,  or  at 
least  had  not  suffered  from  it,  or  any  disease  resembling  it,  for  a 
century.  The  fact  that  this  immunity  was  enjoyed,  notwith- 
standing the  prevalence  of  the  disease  in  various  parts  of  Europe, 
at  different  times,  is  worthy  of  remark.  No  prohibition  against 
the  importation  of  foreign  cattle  existed  before  1833,  and  it  is  a 
matter  of  history  that  foreign  animals  were  imported  up  to  that 
time,  not  probably  in  large  number,  but  presumably  to  a  fjBur 
greater  extent  than  during  the  years  when  importation  was 
altogether  forbidden. 

After  a  few  months  of  prevalence,  foot-and-mouth  disease 
became  so  widely  spread,  that  the  Royal  Agricultural  Society 
ordered  an  investigation  into  the  origin  of  the  disease  and  the 
best  means  of  dealing  with  it. 

Professor  Sewell  was  the  veterinary  adviser  of  the  Society  at 
that  time,  and,  under  his  direction,  a  circular  was  issued  on 
April  8th,  1840,  in  which  the  disease  is  thus  described : — 

In  some  animals  it  commences  between  the  claws,  and  in  others  it 
appears  to  have  begun  in  the  mouth ;  in  others  a  stifihess  of  the  legs  is  first 
perceived,  as  if  treading  upon  thorns  and  briars ;  then  follows  a  discharge  of 
saliva  from  the  mouth,  and  a  champing  of  the  lips,  accompanied  with  blSters 
on  the  tongue,  palate,  and  lips ;  the  blisters  peel  off;  loss  of  appetite  and 
general  debility  ensue. 

After  this  account  of  the  symptoms  of  the  disease,  written  in 
terms  which  might  be  properly  employed  now  without  varia- 
tion, certain  directions  are  given  as  to  treatment  of  the  diseased 
animals. 

Great  stress  is  laid  on  good  nursing ;  mild  laxatives  followed 
by  tonics  are  recommended,  with  astringent  lotion  for  the  mootb; 
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poultices  to  the  feet,  and  afterwards  styptics  or  caustics,  accord- 
ing to  circumstances. 

Perhaps  this  system  of  treatment,  in  the  hands  of  Professor 
Sewell,  might  in  some  cases  have  proved  beneficial ;  but  in 
general  practice,  with  such  variations  and  additions  as  each 
practitioner  felt  inclined  to  employ,  its  results  were  entirely 
disastrous ;  and  it  must  be  admitted  that  the  remarkable  fatality 
which  attended  the  progress  of  the  disease  in  1840-1  was  in 
great  degree  due  to  the  recklessness  of  the  medical  treatment 
employed.  Another  circular  was  issued  by  the  Society  in 
February,  1841,  for  the  purpose  of  obtaining  information  in 
respect  of  the  causes  of  the  disease  and  the  conditions  which 
favour  its  spread.  The  farmers  who  were  addressed  responded 
to  the  inquiry  by  giving  their  ideas  on  the  subject,  as  well 
as  the  results  of  their  observation ;  and  a  report  embodying  the 
information  thus  gained  was  published  in  the  Society's  Journal 
for  1841,  but  no  light  was  thrown  on  the  introduction  of  the 
malady,  or  the  means  of  preventing  its  spread. 

The  outbreak  of  1839-40  was  the  most  severe  of  any  which 
has  occurred  in  this  kingdom.  Cattle  were  not  the  only  vic- 
tims, but  the  disease  attacked  sheep,  pigs,  and  poultry.  Sheep 
suffered  to  a  remarkable  extent,  the  feet  as  is  usual  in  these 
animals  being  most  severely  affected,  and  it  is  recorded  that  in 
1841,  after  a  market  at  Smithfield,  it  was  not  uncommon  for 
the  persons  employed  in  sweeping  the  market-place  to  collect 
basketfuls  of  the  hoofs  of  sheep  and  pigs,  which  had  been  cast 
off  during  the  day.  And  it  was  certainly  not  unusual  to  see 
the  hoofs  fall  off  the  feet  of  pigs  while  the  animals  were  being 
lifted  into  carts  to  be  carried  away  for  slaughter.  Sloughing  of 
the  hoof-horn  may  indeed  be  looked  on  as  one  of  the  results  of 
foot-and-mouth  disease ;  but  it  has  never  since  happened  to  the 
extent  that  it  occurred  in  1841. 

While  the  outbreak  of  1839-40  was  excessively  severe,  its 
duration  was  not  prolonged  beyond  the  period  of  two  years.  In 
1842  the  disease  had  considerably  abated,  and  the  cases  which 
occurred  presented  a  much  milder  type. 

Another  outbreak,  or  accession  of  disease,  is  recorded  to  have 
occurred  in  1845.  In  that  year  Norfolk  again  suffered  severely 
from  extensive  ravages  of  the  malady,  as  it  had  done  on  its  first 
introduction  in  183^.  The  outbreak  of  1845  will  be  remembered 
in  Norfolk,  owing  to  the  circumstance  of  the  disease  being  so 
rapid  in  its  progress,  that  St.  Faith's  Fair  was  prohibited.  The 
origin  of  the  outbreak  is  not  known. 

The  prohibition  against  the  importation  of  foreign  stock  was 
removed  in  July,  1842 ;  foreign  animals  were  allowed  to  be 
landed,  on  payment  of  a  duty  varying  from  Is.  to  20s.  per  head. 
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No  increase  of  disease  was  noticed  during  the  three  succeeding 
years,  and  there  is  no  evidence  to  show  whether  foot-and-mouth 
distemper  was  directly  imported  in  1845,  or  extended  from  the 
centres  which  then  existed  in  this  country. 

Again,  the  disease  gradually  declined.  The  duty  on  foreign 
stock  was  removed  in  March,  1846,  and  a  great  increase  in  the 
number  of  foreign  animals  imported  immediately  resulted,  but 
no  fresh  outbreak  of  foot-and-mouth  distemper  occurred  until 
1849,  when  it  is  reported  to  have  prevailed  extensively  among 
cattle  and  sheep  in  Scotland,  and  by  1852  it  had  extended  over 
the  whole  of  the  country,  appearing  in  many  isolated  places.  A 
gradual  decline  appears  to  have  taken  place  until  1861,  when  the 
number  of  attacks  again  rose  considerably.  The  records  of  the 
progress  of  the  affection  during  this  time,  and  indeed  at  all 
times,  are  very  meagre,  the  disease  being  too  trifling  a  matter^ 
it  would  seem,  to  occasion  much  excitement 

From  1861  the  affection  continued  to  prevail  for  several  years. 
In  1862  it  was  detected  among  some  Breton  cattle  in  the  Royal 
Agricultural  Society's  Showyard  at  Battersea,  and  it  was  un- 
doubtedly the  case  that  the  distribution  of  the  animals  all  over 
the  country,  at  the  conclusion  of  the  show,  caused  the  disease  to 
be  widely  spread.  Shortly  after  the  Battersea  exhibition  of 
stock,  foot-and-mouth  disease  existed  in  a  malignant  form 
among  cattle  and  sheep  at  Harrow  ;  but,  in  this  case,  there  is 
reason  to  believe  that  the  disease  was  associated  with  blood 
poison,  owing  to  the  contamination  of  the  land  with  sewage 
matter  which  was  retained  by  the  tenacious  soil. 

In  1863  an  outbreak  of  foot-and-mouth  complaint  occurred 
among  the  cattle  at  the  show  of  fat  stock  of  the  Smithfield  Cliib. 
During  that  and  the  following  year,  however,  the  disease  de- 
clined. 

The  first  attempt  to  control  the  spread  of  foot-and-mouth 
disease  by  legislation  was  made  in  1864,  when  a  Bill  was 
introduced  by  Mr.  Bruce  and  Sir  George  Grey  on  February 
19  to  make  further  provision  for  the  prevention  of  infectious 
diseases  among  cattle.  Foot-and-mouth  disease  was  included  in 
the  schedule  as  an  infectious  disease,  but  the  opposition  to  the 
introduction  of  any  restrictive  measure  in  relation  to  that 
disease  was  so  decided  on  the  part  of  leading  agriculturists  and 
persons  connected  with  the  cattle  trade,  that  it  was  struck  out  of 
the  Bill  as  amended  in  Committee.  The  general  allegations  were 
that  the  proposed  restrictions  would  hamper  trade,  and  would  not 
effectually  get  rid  of  the  disease,  while  the  loss  which  would  be 
occasioned  would  be  more  serious  than  that  inflicted  by  the 
malady  when  allowed  to  run  unchecked. 

In  the  spring  of  1865  foot-and-mouth  disease  was  again  ex*- 
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tensivelj  prevalent.  When  cattle-plague  appeared,  foot^-and- 
mouth  disease  was  rife,  and  numerous  opportunities  occurred  of 
comparing  the  morbid  appearances  of  the  two  diseases,  and 
tracing  their  progress  in  the  same  animal.  So  virulent  was 
the  attack  in  some  instances,  that  the  condition  of  the  mouth 
resembled  the  state  of  that  part  in  the  worst  forms  of  cattle- 
plague  so  closely  as  to  attract  special  attention,  and  even  in  some 
instances  to  give  rise  to  a  suspicion  of  an  outbreak  of  the  plague. 

Among  the  great  outbreaks  of  foot-and-mouth  disease,  that  of 
1865  will  always  occupy  a  remarkable  position,  owing  to  the 
alleged  influence  of  the  cattle-plague  restrictions  in  arresting 
the  progress  of  the  malady,  and,  according  to  some,  completely 
eradicating  it  from  the  country. 

It  is  undoubtedly  true  that  foot-and-mouth  disease  declin&d  in 
the  latter  part  of  1866,  and  during  the  greater  part  of  1867 
there  were  very  few  centres  of  infection ;  at  least,  little  notice 
was  taken  of  the  disease,  but  it  is  entirely  fallacious  to  assert 
that  the  malady  ceased  entirely  until  it  was  re-imported  from 
abroad. 

Cattle-plague  restrictions,  as  the  repressive  measures  are  com- 
monly termed,  including  stoppage  of  the  movement  of  cattle  all 
over  the  country,  except  by  licence,  and  under  strict  regula- 
tions, between  sunrise  and  sunset,  holding  of  fairs  and  markets 
only  by  licence,  declaration  of  infected  places,  with  prohibition 
of  movement  of  cattle  out  of  such  declared  areas  \  and  not  leasts 
the  establishment  of  a  sanitary  cordon  round  the  metropolis^ 
were  commenced  on  Maroh  24,  1866,  and  were  continued  by 
successive  Orders  of  Council,  with  slight  modifications,  until  they 
were  revoked  by  an  Order  of  Council  dated  June  16,  1868. 

At  the  time  of  the  institution  of  these  restrictions,  the  foot- 
and-mouth  complaint  had  prevailed  in  a  severe  form  for  more 
than  a  year,  and  it  continued  to  exist  certainly  for  nearly 
another  year  while  they  were  in  operation. 

No  increase  in  the  number  of  attacks  took  place  in  1868  ;  in 
fact,  the  disease  during  that  year  remained  in  such  an  ordinary 
condition  of  existence  that  little  notice  was  taken  of  it.  At  the 
same  time  it  is  to  be  remarked  that  the  cattle-plague  restrictions 
ceased  to  '  operate  in  June,  1868,  and  cattle  were  moved 
with  perfect  freedom  everywhere  excepting  the  metropolis,  round 
which  the  sanitary  cordon  was  still  retained. 

General  acceptance  has  been  given  to  the  statement  that  foot- 
and-mouth  disease  was  arrested,  if  not  exterminated,  by  the 
operation  of  the  regulations  which  -were  directed  to  the  ex- 
termination of  cattle-plague ;  but  it  must  be  admitted  that  the 
grounds  on  which  this  conclusion  is  based  are  exceedingly 
slight.     The  bare  fact  that  foot-and-mouth  disease  declined  after 
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two  years  of  prevalence  would  have  called  for  no  remark  if  it 
had  occurred,  as  in  previous  outbreaks  it  did  occur,  indepen- 
dently of  any  restrictions;  but  taken  in  connection  with  the 
existence  of  more  stringent  regulations  in  respect  of  the  move- 
ment of  cattle,  the  event  was  naturally,  and  without  hesitation, 
ascribed  to  their  influence ;  and  there  was  something  so  com- 
pletely satisfactory  in  the  belief  of  the  advantages  which  were 
presumed  to  have  been  gained  by  submission  to  annoying  restric- 
tions, that  no  one  thought  of  casting  a  doubt  on  the  popular 
faith,  nor,  indeed,  was  it  worth  while  to  inquire  into  the  grounds 
of  its  acceptance,  until  it  was  vitiated  by  the  gratuitous  assertion 
that  Great  Britain  was  free  from  foot-and-mouth  disease  on 
the  cessation  of  cattle-plague,  and  did  not  again  su£fer  from  it 
until  the  affection  was  introduced  from  abroad,  a  proposition 
quite  opposed  to  the  facts  which  have  just  been  advanced.  Past 
hoc,  propter  hoc,  involves  a  principle  which  philosophy  repur 
diates,  nevertheless  philosophers,  as  well  as  other  people,  con- 
stantly accept  the^principle  as  a  basis  of  argument. 

The  spring  of  1869  was  marked  by  what  may  be  termed  the 
commencement  of  the  last  great  outbreak,  which  has  only 
recently  ceased.  Not  only  in  this  kingdom,  but  also  on  the  con- 
tinent, the  disease  spread  with  remarkable  rapidity,  most  pro- 
bably under  the  influence  of  those  unknown  laws  which  regulate 
the  spread  of  epizootics.  Diseased  animals  were  landed  on  our 
coasts  from  nearly  all  the  continental  ports,  and  there  can  be  no 
doubt  that  infected  foreign  animals  which  were  moved  into  the 
country  contributed  to  spread  the  disease,  as  the  regulation  for 
the  slaughter  of  the  whole  cargo  in  the  event  of  the  discovery 
of  foot-and-mouth  disease  did  not  then  exist. 

In  August,  1869,  foot-and-mouth  disease  was,  for  the  first 
time  in  this  country,  included  among  infectious  diseases  by  Act 
of  Parliament ;  and  it  became  a  penal  offence  to  move  an 
animal  affected  with  the  disease  on  public  roads  or  rivers,  or  to 
expose  it  in  a  fair  or  market.  An  Order  of  Council  subse- 
quently issued  required  the  owner  of  such  animal  to  give  notice 
of  the  existence  of  disease,  and  the  Inspectors  or  the  Local 
Authorities  were  required  to  make  returns  of  the  number  of  cases 
within  their  districts.  Notwithstanding  this  attempt  to  arrest 
the  disease  by  legislation  it  continued  to  spread. 

In  December  of  that  year  an  outbreak  of  foot-and-mouth 
disease  among  cattle  at  the  Smithfleld  Show  at  Islington 
occasioned  considerable  inconvenience.  Provisions  had  been 
made  under  the  Order  of  Council  which  was  necessary  to  enable 
the  Club  to  hold  the  exhibition,  for  the  removal  out  of  the 
metropolis  of  the  cattle  exhibited  if  no  outbreak  of  contagious 
disease  occurred.     On  this  occasion  everything  went  on  sati»- 


Foot-and-Month  Disease.  445 

factorily  until  the  Show  was  over  and  a  large  portion  of  the 
stock  had  been  removed. 

On  the  Friday  morning,  the  last  day  of  the  Show,  all  the 
cattle  were  separately  examined  without  the  detection  of  any 
case  of  disease  ;  but  on  the  following  morning,  at  10  o'clock,  a 
Devon  ox  was  found  to  be  suffering  from  the  incipient  stage  of 
the  malady.  The  remaining  cattle,  about  45  in  number,  were 
detained  until  arrangements  could  b^  made  for  their  slaughter 
in  the  metropolis.  All  the  cattle  were  removed  by  licence 
between  Monday  and  Tuesday,  but  before  the  Hall  was  cleared 
six  other  animals  gave  evidence  of  disease.  There  was  nothing 
remarkable  in  the  outbreak  save  the  fact  of  the  cattle  remaining 
healthy  in  the  Hall  for  eight  days,  while  the  ordinary  period  of 
incubation  of  the  disease  is  three  days.  It  could  not  be 
reasonably  concluded  that  the  Devon  ox  which  was  first  attacked 
iiad  been  infected  before  entering  the  Show  more  than  a  week 
previously,  and  the  only  alternative  presumption  was  that  the 
infection  had  been  introduced  by  persons  who  had  entered  the 
Show  after  attending  to,  or  being  in  contact  with,  diseased  cattle, 
either  in  the  metropolitan  market  where  the  disease  was  preva- 
lent, or  in  some  of  the  London  dairies. 

In  this  year  Ireland,  which  had  been  tolerably  free  from  foot- 
and-mouth  disease  for  some  time,  suffered  from  the  introduction 
of  diseased  cattle  which  were  sent  from  Bristol  Market  and 
exposed  for  sale  in  one  of  the  Irish  stock  markets.  From  this 
centre  it  is  alleged  the  disease  spread  very  rapidly  over  the 
country. 

In  England  the  malady  continued  to  extend,  and  a  few  local 
authorities  applied  for  the  establishment  of  more  stringent 
rules.  The  applications  were  granted,  and  the  movement  of 
diseased  animals,  and  of  animals  which  had  been  herded  with 
them,  was  prevented  by  Order  of  Council.  This  measure, 
however,  was  quickly  revoked,  in  consequence  of  the  almost 
universal  opposition  with  which  it  was  met. 

During  1870  foot-and-mouth  disease  rather  increased  than 
abated  its  ravages.  According  to  the  returns  many  fresh 
outbreaks  happened  every  week. 

In  December  the  disease  again  showed  itself  in  the  Smithfield 
Show.  On  the  last  day  of  the  exhibition  one  of  the  cattle,  a 
cross-bred  ox,  was  found  to  be  affected.  In  this  case  the  animal 
gave  evidence  of  ill  health  on  the  morning  of  the  day,  but  the 
distinctive  symptoms  of  foot-and-mouth  disease  were  not  deve- 
loped until  4  o'clock  in  the  afternoon.  Accordingly  the  move- 
ment of  the  cattle  out  of  the  metropolis  was  interdicted  to  the 
consternation  of  owners  and.  salesmen,  who  at  once  addressed 
the  Government  on  the  subject,  and  represented  the  serious  loss 
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which  would  be  incurred  if  all  the  animals  were  slaughtered  in 
the  metropolis.  After  considerable  discussion  arrangements 
were  made  for  the  removal  of  the  healthy  cattle  into  the  country 
for  slaughter  on  the  following  conditions.  Every  animal  so 
removed  was  to  be  examined  by  one  of  the  Inspectors  of  the 
Veterinary  Department,  and  certified  to  be  free  from  evidence 
of  infectious  or  contagious  disease.  Each  animal  was  to  be 
moved  in  charge  of  a  person  approved  by  the  Veterinary 
Department,  and  the  person  selected  was  required  to  remain  in 
charge  of  the  animal  until  the  slaughter  took  place,  and  then  to 
certify  the  fact  to  the  Department. 

All  expenses  attending  the  carrying  out  of  these  conditions 
had  to  be  defrayed  by  the  owners  or  purchasers  of  the  cattle. 
And  notwithstanding  the  amount  of  trouble  and  expense  in- 
volved, the  conditions  were  accepted  almost  without  exception 
by  those  who  were  entitled  to  take  advantage  of  the  concession. 

The  year  1871  was  distinguished  by  the  extensive  prevalence 
of  the  disease  all  over  the  kingdom.  Ireland  is  reported  to  have 
received  diseased  animals  from  us  in  May,  and  it  is  a  matter  of 
fact  that  during  this  year  the  complaint  reached  every  one 
of  the  counties  in  Ireland. 

Great  Britain  returned  to  the  Veterinary  Department  more 
than  52,000  fresh  outbreaks  in  the  course  of  the  year,  and  it 
may  be  taken  as  an  undoubted  fact  that  the  return  did  not 
include  more  than  a  reasonable  proportion  of  the  cases  which 
actually  occurred.  Foot-ando-mouth  disease  again  appeared  at  the 
fat  stock  exhibition  of  the  Smith  field  Club  in  December  of  this 
year ;  but  owing  to  the  action  taken  there  was  less  inconvenience 
experienced  by  the  exhibitors  than  was  suffered  by  them  on  the 
former  occasions  which  have  been  noticed. 

Before  the  Show  was  held  the  Council  of  the  Smithfield  Club 
took  an  agricultural  view  of  the  subject,  and  succeeded  in 
obtaining  an  Order  of  Council  so  worded,  that  only  the  diseased 
animals,  if  any,  would  be  necessarily  slaughtered  in  the  metro* 
polls.  The  usual  arrangements  in  regard  to  inspection  were 
made,  and  a  shed  was  set  apart  for  the  reception  of  diseased 
animals,  which  was,  unfortunately,  well  filled. 

Almost  the  first  animals  which  arrived  came  from  the  Bir* . 
mingham  Show  and  were  found  to  be  suffering  from  the  disease. 
The  diseased  cattle  were  not  allowed  to  enter  the  Show,  but 
were  placed  in  a  shed  provided  for  the  emergency.  This  pre- 
caution, however,  did  not  in  any  way  protect  the  healthy  cattle, 
which  sometimes  were  carried  in  the  same  vans  with  the 
diseased,  and  it  was,  therefore,  naturally  expected  that  the  affec- 
tion would  spread. 

Early  in  the  week  of  the  Show  many  of  the  cattle  began  to 
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show  signs  of  illness,  and  by  the  end  of  the  week  more  than 
70  of  them  were  suffering  from  foot-and-mouth  disease,  besides 
those  (18  in  number)  which  were  excluded  from  the  Show  in 
the  first  instance,  and  handed  over  to  the  local  authority. 

In  the  beginning  of  1872,  the  returns  which  had,  since  the 
passing  of  the  Act,  been  required  from  the  local  authorities,  were 
not  longer  demanded,  and  it  is  therefore  impossible  to  make  any 
satisfactory  comparison  between  the  condition  of  prevalence  of 
the  disease  in  1871  and  1872.  From  various  sources,  however, 
information  was  obtained  from  time  to  time,  and  the  evidence 
altogether  leads  to  the  conclusion  that  in  the  latter  part  of  this 
year  the  decline  of  the  disease  began,  although  many  fresh  out- 
breaks occurred  in  the  country. 

On  the  continent  there  was  no  abatement  of  the  progress  of 
foot-and-mouth  complaint  Cargoes  of  animals  among  which 
disease  existed  were  constantly  landed  at  our  ports  during  the 
year,  but  owing  to  the  rigorous  adoption  of  the  regulation 
which  condemned  the  whole  cargo  to  slaughter  if  one  animal 
was  affected  with  the  disease,  no  extension  of  it  occurred  from 
this  cause ;  in  fact,  while  the  affection  was  declining  in  many 
parts  of  England  it  was  spreading  with  rapidity  in  Germany, 
including  Schleswig  and  Holstein,  and  other  parts  of  the  con- 
tinent. Towards  the  end  of  the  year  the  decline  of  the  malady 
became  more  marked,  and  it  continued  through  the  spring  and 
summer  of  the  present  year,  with  occasional  fresh  outbreaks  in 
different  parts  of  the  country. 

The  precautions  taken  by  the  Council  of  the  Smithfield  Club 
to  prevent  the  entrance  of  diseased  animals  in  1872  were  ex- 
ceedingly stringent.  Cattle  which  had  been  exhibited  at  any 
show  within  three  months  previously  to  the  Smithfield  Show 
were  not  allowed  admission,  and  very  precise  rules  were  estab- 
lished relative  to  the  manner  of  transit,  cattle  only  being  allowed 
to  travel  in  horse  boxes  or  private  conveyances. 

The  means  adopted  were  perfectly  effectual ;  no  diseased 
animals  were  detected  at  the  entrance  of  the  show-yard,  and 
no  outbreak  occurred  during  the  Show,  although  it  is  pro- 
bable that  some  of  the  cattle  were  infected  while  in  the  Hall,  as 
they  showed  symptoms  of  the  disease  immediately  after  their 
return  home. 

During  the  present  year  (1873)  the  decline  of  foot-and-mouth 
disease  has  steadily  continued,  and  at  this  time  (the  month  of 
August),  when  the  disease  would,  according  to  the  rule  which 
has  obtained  for  the  last  three  years  of  its  prevalence,  have 
nearly  reached  its  maximum,  it  is  in  a  minimum  condition  in 
this  country,  and,  so  far  as  our  information  reaches,  on  the  con- 
tinent also.    For  some  months  past  very  few  cases  of  the  disease 
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have  been  detected  among  the  foreign  animals  landed  at  our 
ports.    Ireland  also  is  reported  to  be  nearly  free  from  the  disease. 

The  history  of  foot-and-mouth  disease  might  be  considerably 
extended  by  reference  to  the  records  of  its  progress  in  various 
parts  of  Europe,  Africa,  America,  and  Australia.  No  con- 
tagious disease  of  animals  is  so  widely  spread,  and  certainly 
none  is  more  readily  communicated  from  diseased  to  healthy 
stock.  In  no  European  country  has  the  disease  been  eradicated 
by  legislative  measures,  although  restrictions  on  the  movement  of 
cattle  have  always  succeeded  in  keeping  it  in  check.  In  Australia 
the  adoption  of  severe  measures  immediately  on  the  discovery 
of  the  disease  effectually  arrested  its  course,  and  the  prohibition 
of  imports  of  cattle  from  England  has  since  kept  it  out  of  the 
country.  Our  position  as  an  importing  country  forbids  us  to 
hope  for  the  eradication  of  the  distemper  after  more  than  thirty 
years'  constant  existence  here,  by  the  adoption  of  measures 
which  would  be  effectual  on  its  first  appearance  in  a  country ;  nor 
if  we  succeeded  in  completely  eradicating  the  malady  from  the 
whole  kingdom,  could  we  expect  to  avoid  its  re-importation, 
unless  we  consented  to  hamper  the  foreign  cattle  trade  by  insist- 
ing on  the  slaughter  at  the  place  of  landing  of  all  foreign  animals 
without  exception — an  extreme  measure  which  is  not  likely  to  be 
adopted  on  account  of  a  disease  which  is  not  fatal  in  its  results, 
and  one  which  people  have  learned  to  look  upon  as  indigenous 
to  this  country.  Experience  of  the  last  few  years  goes  to  show 
that  even  moderate  legislation  directed  against  this  affection  will 
not  find  any  support  from  owners  of  cattle,  or  persons  concerned 
in  the  cattle  trade,  and  in  the  face  of  this  experience  it  would  be 
idle  to  attempt  to  carry  out  more  severe  measures,  which  to  be 
effective  must  be  permanent  in  their  operjition. 

Much  may  be  done  by  stock  owners  to  prevent  the  spread  of- 
foot-and-mouth  disease  if  they  think  the  matter  of  sufficient  im- 
portance to  deserve  a  little  trouble  and  attention.     To  this  end 
certain  suggestions  will  be  offered  under  the  head  of  Prevention. 

Causes  which  contribute  to  the  Spread  op  Foot-aud- 
MouTH  Disease. 

Most  prominent  among  the  influences  which  regulate  the  ex- 
tension of  foot-and-mouth  complaint  and  other  contagious 
maladies,  is  the  varying  degree  of  susceptibility  of  the  animal 
organism  to  be  acted  on  by  the  specific  poison.  The  history  of 
animal  plagues  proves  beyond  question  that  under  apparently 
similar  conditions  a  disease  will  at  one  time  appear  in  isolated 
positions,  and  confine  its  attack  to  few  animals,  while  perhaps 
in  the  succeeding  season  its  spread  is  rapid  and  extensive,  and 
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all  the  subjects  within  reach  of  the  infection  are  indiscriminately 
included. 

Foot-and-mouth  disease  is  no  exception  to  this  rule ;  since 
its  introduction  into  this  kingdom  in  1839  it  has  mani- 
fested itself  at  certain  periods  in  the  form  of  an  epizootic^ 
ravaging  extensive  tracts  of  country,  and  having  exhausted  its 
force  on  the  susceptible  animals  within  its  reach,  has  declined  ^ 
until  it  reached  a  minimum.  Sometimes  the  affection  assumed 
the  character  of  an  enzootic,  but  in  these  instances  there  was 
always  a  reasonable  explanation  of  the  limited  spread  of  the 
disease,  in  the  circumstances  of  the  locality  ;  either  the  cattle 
population  was  small,  or  the  district  was  out  of  the  way  of  cattle 
traffic,  and  the  affection  having  attacked  the  animals  in  the 
place,  ceased  for  want  of  new  material. 

In  reference  to  the  direction  which  epizootic  diseases  take, 
there  is  a  general  belief  that  they  always  proceed  westward,  and 
there  is  some  evidence  in  support  of  this  view  ;  but  so  far  as 
foot-and-mouth  disease,  and  indeed  all  other  infectious  maladies 
of  stock  are  concerned,  the  rule  has  no  existence  in  this  kingdom. 
Railways  radiate  in  all  directions,  and  it  may  be  assumed  with 
safety,  that  from  the  centres  of  disease  the  virus  will  be  conveyed 
wherever  the  lines  of  cattle  traffic  extend. 

Granting  the  influence  of  susceptibility  in  modifying  the  pro- 
gress of  contagious  diseases,  the  chief  cause  of  their  spread  is 
the  movement  of  diseased  and  infected  animals  in  the  ordinary 
course  of  trade  ;  and  very  curiously  this  practically  vital  point  in 
sanitary  law  has  received  the  least  attention,  not  from  the  legis- 
lature, but  from  the  stock-owner. 

If  a  critic  wished  to  secure  attention  to  his  remarks,  he  would 
carefully  avoid  such  a  commonplace  statement  as  that  which 
refers  the  extension  of  disease  to  the  movement  of  infected  ani- 
mals, and  proceed  to  a  discussion  of  the  possibility  of  spon- 
taneous origin,  the  prevalence  of  minute  spores  of  fungi, 
atmospheric  changes,  and  indirect  conveyance  of  the  poison  by 
flies,  birds,  and  the  smaller  quadrupeds,  which,  if  not  themselves 
liable  to  be  attacked  with  the  disease,  may  carry  on  their  feet, 
or  other  parts  of  their  bodies,  the  excreta  from  diseased  animals. 
Full  weight  may  be  allowed  for  all  the  mischief  done  by  the 
indirect  conveyance  of  infection  by  men,  animals,  or  substances 
which  have  been  in  contact  with  diseased  beasts,  or  with  the  pro- 
ducts of  the  disease  ;  but  still  the  fact  remains,  that  the  malady 
is  kept  in  a  state  of  activity  mainly  by  means  of  the  living 
creatures  which  are  suffering  from  it.  During  the  inquiries  yirhich 
have  at  different  times  been  instituted  in  the  country  for  the 
purpose  of  determining  the  causes  of  the  extraordinary  prevalence 
of  foot-and-mouth   disease  in  certain  districts,  the  fact  above 
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stated  has  invariably  been  brought  out  very  prominently.  Diffi- 
culties have  been  met  with  in  the  endeavour  to  account  for  the 
introduction  of  the  affection ;  frequently  it  has  been  impossible 
to  define  the  actual  date  of  the  outbreak,  and  more  often  than 
otherwise  it  has  been  necessary  to  suggest  several  possible  or 
probable  channels  of  communication  with  distant  centres  of  in- 
fection ;  but  when  the  existence  of  a  single  case  of  the  malady 
is  admitted,  it  is  always  easy  enough  to  account  for  the  spread 
of  the  infection.  No  better  illustration  of  the  conditions  under 
which  foot-and-mouth  disease  spreads  with  excessive  rapidity 
can  be  found  than  the  one  which  was  afforded  by  the  county  of 
Somerset,  at  the  time  when  the  malady  prevailed  there  in  the 
summer  and  autumn  of  1870. 

Before  the  inquiry  was  commenced,  a  general  statement  had 
been  made  and  commonly  accepted,  that  animals,  principally 
Irish  cattle,  bought  in  Bristol  market,  introduced  the  affection 
into  the  county  in  the  first  instance,  and  constantly  kept  up  the 
supply  of  infection.  This  statement  was  not  unreasonable,  and 
was  therefore  taken  as  a  basis  in  the  subsequent  investigation. 
Very  shortly,  however,  it  appeared  that  Irish  cattle  from  Bristol 
market  were  not  solely,  or  even  in  the  greatest  part,  responsible 
for  the  condition  of  the  cattle  in  the  county  of  Somerset,  and  in 
many  instances  they  had  nothing  at  all  to  do  with  the  original 
outbreaks. 

In  the  Frome  district,  the  first  outbreaks  were  traced  to  the 
introduction  of  pigs  from  Bristol  and  Salisbury  markets  into 
the  market  at  Frome.  Dealers  are  in  the  habit  of  moving  pigs 
from  one  market  to  another.  These  animals  are  least  likely  to 
attract  observation  when  suffering  from  foot-and-mouth  disease, 
and,  either  in  railway  trucks,  or  market  carts,  may  be  moved  all 
over  the  country  with  impunity.  Numerous  outbreaks  of  the 
disease  were  traced  to  exposure  of  diseased  pigs  in  the  markets, 
and,  although  the  dealers  were  sometimes  fined  for  the  offence, 
it  did  not  appear  that  the  practice  was  checked.  Probably  the 
general  immunity  which  was  enjoyed  by  those  who  systemati- 
cally evaded  the  law  in  this  way  sufficiently  encouraged  them 
to  continue  to  incur  a  slight  risk  of  detection  and  possible 
punishment.  Considering  the  loss  which  dealers  would  have' 
suffered  if  they  had  acted  in  strict  accordance  with  the  law,  it  is 
scarcely  a  matter  for  surprise  that  they  ignored  all  the  regulations, 
the  observance  of  which  would  have  seriously  interfered  with 
their  trade. 

In  the  Glastonbury  district,  where  the  disease  prevailed  to 
a  serious  extent,  many  outbreaks  were  traced  to  the  introduction 
of  infected  cattle  from  Bristol  market ;  but  there  were  also 
other   sources   of  infection   to   be   taken   into   account.      One 


Foot-and'Mouth  Disease.  451 

particular  instance  of  the  movement  of  diseased  cattle  for  a 
long  distance  without  detection  of  the  existence  of  disease, 
attracted  my  attention  at  the  time.  The  cattle  were  pur- 
chased at  Southampton  and  taken  to  Glastonbury,  whence 
they  were  driven  across  the  moors  to  the  owner's  premises. 
Foot-and-mouth  disease  was  discovered  among  them  the  day 
after  their  arrival,  and  due  notice  was  given'  to  the  authorities ; 
but  the  facts  which  subsequently  transpired  proved  that  they 
must  have  been  affected  for  some  time  previously,  as  they  left  a 
line  of  infection  behind  them  ;  the  disease  appeared  in  nearly 
every  place  through  which  they  had  passed  on  their  route. 

In  the  Wells  district  foot-and-mouth  disease  was  introduced 
repeatedly  by  cattle  brought  from  Bristol,  Chippenham,  and 
Frome  markets. 

In  the  Bridgewater  district  disease  was  introduced  originally 
from  Bristol  market.  The  first  outbreak  occurred  at  Huntsjpill, 
and  from  that  point  the  affection  extended  to  cattle  which 
were  grazing  on  the  Pawlet  Hams,  where  there  were  no  means 
of  isolating  diseased  animals  or  applying  sanitary  regulations  to 
check  the  spread  of  infection.  No  mystery  attached  to  the  origin 
of  the  disease  in  any  of  the  districts  where  it  prevailed.  There 
was  no  occasion  to  suggest  possible  means  of  communication  of 
the  virus  through  the  medium  of  the  atmosphere  or  other  le^s 
direct  channels.  The  fact  was  patent  enough  that  diseased  and 
infected  cattle,  sheep,  and  pigs,  were  regularly  moved  by  road, 
rail,  and  boat,  from  various  parts  of  the  kingdom  to  fairs  and 
markets.  Seizure  of  diseased  animals  did  not  materially  lessen 
the  mischief  done,  and  the  more  effective  measure,  the  prevention 
of  the  movement  of  those  which  had  been  herded  with  them, 
could  not  be  carried  out  without  an  entire  stoppage  of  the  cattle 
trade. 

Irish  animals  were  frequently  landed  at  Bristol  and  other 
ports  suffering  from  the  disease,  sent  to  the  markets  and  distri- 
buted over  the  country,  carrying  the  affection  with  them 
wherever  they  went ;  but  home-bred  stock  also  suffering  from 
the  disease  were  moved  with  equal  freedom  and  at  least  to  an 
equal  extent,  and  no  remedy  could  be  effectively  applied  to  the 
one  class  of  animals  without  including  the  other.  In  short  it 
was  clear,  during  the  time  of  the  greatest  prevalence  of  the 
disease,  that  nothing  less  than  a  general  interruption  to  t]jfe 
movement  of  cattle  all  over  the  kingdom,  would  be  sufficient 
even  to  control  its  progress. 

Bristol  market  was  for  some  reason  specially  selected  for  attack 
as  the  great  centre  of  infection  ;  but  a  careful  investigation  proved, 
that  even  in  the  county  of  Somerset,  Bristol  was  by  no  means 
the  only  distributing  centre.      The  markets  at  Southampton, 
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Salisbury,  and  Frome,  it  was  ascertained,  had  contributed 
their  share  of  diseased  and  infected  cattle  and  pigs.  And  it  is 
certainly  true  that  more  attention  was  paid  to  the  cleansing 
and  disinfection  of  Bristol  market  than  to  any  other  market  in 
the  country.  Under  the  direction  of  the  Inspector,  who  had 
full  powers  to  act,  the  place  was  well  swept  after  each  market. 
The  ground  was  covered  with  quick-lime ;  and  lime  wash  with 
carbolic  acid  was  applied  to  the  walls  of  the  pens  in  which 
cattle  had  been  placed.  All  the  sweepings  and  manure  from 
the  market  were  removed  to  the  farms  in  the  occupation  of 
the  lessee,  whose  cattle  did  not  suffer  in  consequence,  as  it 
appeared  on  inquiry  that  he  had  only  had  two  outbreaks 
of  disease  on  his  two  farms  for  several  years;  in  each  case 
the  disease  was  introduced  by  cattle  which  he  purchased  in  the 
market. 

It  must  be  obvious,  that  no  amount  of  care  in  cleansing  and 
disinfecting  market  places,  or  other  places  where  cattle  are  kept, 
can  in  any  degree  prevent  the  extension  of  disease  from  Uie 
movement  of  diseased  or]  infected  animals.  These  cleansing 
processes,  if  properly  carried  out,  may  be  presumed  to  prevent 
the  extension  of  disease  from  the  presence  of  active  contagion 
left  by  diseased  animals  which  previously  occupied  the  lairs  or 
other  places.     More  than  this  cannot  be  expected. 

Having  discovered  the  sources  of  the  infection,  in  the  county 
of  ^Somerset,  there  was  no  diiffiiculty  in  explaining  the  rapid 
spread  of  the  disease.  The  presence  of  a  single  diseased  animal, 
for  example,  on  the  Pawlet  Hams,  could  not  fail  to  occasion  the 
wide  extension  of  the  affection,  and  taking  the  vast  grazing 
district  round  Glastonbury,  practically  an  open  plain,  as  the 
pastures  are  only  separated  from  each  other  by  dykes  or  slight 
fences,  there  are  no  sufficient  barriers  to  the  association  of 
diseased  and  healthy  animals,  it  is  at  once  apparent  that  in 
such  a  position  an  infectidus  malady  must  spread.  Isolation 
and  disinfection  are  utterly  impossible  of  application,  and  under 
such  conditions  the  disease  advances  without  any  check,  until 
all  the  susceptible  animals  are  affected. 

Exposure  of  diseased  animals  in  fairs  and  markets  has  in 
very  many  instances  caused  the  distribution  of  the  disease 
over  a  wide  extent  of  country ;  and,  unfortunately,  no  amount 
of  vigilance  on  the  part  of  the  Inspector  of  the  market,  or  of 
energetic  action  on  the  part  of  the  Local  Authorities,  can  prevent 
the  mischief.  Diseased  animals  may  be  seized,  and  the  owners 
fined  for  exposing  them,  but  meanwhile  the  virus  has  done  its 
work  in  the  systems  of  many  animals  which  were  healthy  on  the 
day  of  the  market,  but  which,  in  a  few  days'  time,  will  certainly 
exhibit  the  disease.     In  Bristol  market,  owing  to  the  unceaiing 
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vigilance  of  the  Inspector  and  the  determination  of  the  authorities 
to  carry  out  the  law,  nearly  all  the  Irish  dealers  were  fined  in 
turn  for  exposing  diseased  cattle  or  pigs  in  the  market ;  but  how- 
ever necessary  this  course  might  be  for  the  purpose  of  deterring 
others  from  committing  a  likfe  offence,  it  is  doubtful  if  any 
sanitary  gain  resulted.  The  seizure  of  the  diseased  animals  did 
not  prevent  the  infection  of  others  in  the  market,  and  the 
punishment  inflicted  on  the  dealers  induced  them  to  obtain 
the  aid  of  a  veterinary  surgeon  to  inspect  their  stock  on  the  morn- 
ing of  the  market  and  select  all  which  gave  evidence  of  disease ; 
these  were,  of  course,  kept  on  the  premises  or  otherwise  disposed 
of,  and  those  which  had  been  up  to  the  market  day  herded  with 
them,  but  were  not  then  discoverably  affected,  were  sent  to  the 
market  and  sold  to  carry  the  disease  to  all  parts  of  the  country. 
Owing  to  this  arrangement  it  happened  that  for  some  months 
during  the  prevalence  of  the  disease  no  diseased  animals  were  to 
be  found  in  Bristol  market ;  the  fact,  however,  of  there  being  a 
considerable  number  of  infected  animals  there  was  perfectly  well 
known  at  the  time,  and  was  abundantly  proved  by  the  numerous 
outbreaks  which  occurred  among  the  animals  after  they  arrived  at 
their  destination. 

Cleansing  and  disinfection  of  markets  and  lairs  attached  to 
them  is  far  more  easily  suggested  than  carried  into  effect.  Often 
it  happens  that  the  cost  of  the  work  would  be  almost  ruinous 
owing  to  the  extent  of  surface  to  be  gone  over.  Not  unfre- 
quently  the  position  of  the  market  place,  the  streets  in  the  town 
for  instance,  or  a  large  field,  renders  any  effective  cleansing  and 
disinfecting  impracticable,  but  in  such  instances  there  is  good 
reason  to  believe  that  the  atmosphere  does  all  that  is  necessary 
to  be  done  before  the  next  market.  Some  markets  and  lairs  are 
conveniently  arranged  for  the  application  of  disinfectants,  and 
such  application  should  always  be  insisted  on,  at  least  on  every 
occasion  when  diseased  animals  are  exposed  for  sale.  But  after 
all,  observation  is  in  favour  of  the  belief  that  little  harm  arises 
from  the  morbific  matter  which  is  left  in  an  open  market  by  one 
or  two  diseased  animals  on  a  market  day.  A  few  days'  exposure 
to  air  and  moisture  will  be  sufficient  to  neutralize  the  poison  ;  but 
undoubtedly,  much  injury  is  produced  by  turning  animals  out  of 
a  market  into  adjacent  lairs  to  wait  till  the  next  market  day,  such 
places  become,  in  times  of  prevalence  of  the  disease,  centres  of 
infection  which  should  be  dealt  with  stringently,  and  regularly 
cleansed  and  disinfected  under  proper  supervision. 

Movement  of  diseased  animals  along  public  roads,  or  in  any 
way,  by  land  or  water,  is  admitted  to  be  a  fruitful  cause  of 
the  spread  of  the  affection.  The  secretions  and  excretions,  more 
particularly  the  saliva,  which  flows  abundantly  from  the  mouth 
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most  marked  when  the  hind  feet  are  attacked.  As  the  disease 
advances  the  animal  stands  in  an  uneasy  position,  often  shufliing 
its  feet  and  moving  with  difficulty ;  blisters  appear  between  the 
claws  and  on  the  posterior  part  of  the  feet  immediately  above 
the  hoofs,  on  the  udder  of  milch  cows,  inside  the  lips,  and  on 
the  tongue  and  palate.  According  to  the  severity  of  the  attack 
will  be  the  extent  of  these  lesions  ;  in  mild  cases  only  the  mouth 
may  be  affected,  and  that  to  a  slight  extent,  or  the  feet  may  be 
attacked  alone.  Very  seldom  are  the  vesicles  developed  to  an 
equal  extent  in  all  the  positions  mentioned,  but  in  all  cases 
there  is  a  tendency  to  the  separation  of  the  epithelial  and 
epidermoid  covering  of  the  mucous  membrane  and  skin  ;  and  it 
has  been  observed  that  the  surface  of  the  integument  is  de- 
squamated in  the  form  of  dried  scales  for  some  time  after  recovery. 
Sometimes  a  quantity  of  yellow  curdy  exudation  is  formed  at  the 
posterior  part  of  the  tongue  and  on  the  palate  somewhat  re- 
'sembling  the  exudation  in  cattle-plague.  A  very  remarkable 
specimen  of  this  kind  was  taken  from  an  Irish  heifer  which  died 
of  foot-and-mouth  disease  at  Thirsk  in  1867.  A  microscopic 
examination  of  this  deposit  proved  it  to  be  simple  epithelial 
matter,  as  shown  in  the  illustration  No.  1. 

No.  1. 


Microscopic  appeanmce  of  a  mass  of  enrdy  exndation  from  the  poeterior  part  of  the  tongue  of  an  Iii^ 
heifer  which  died  of  virulent  foot-and-mouth^diseasc.    Magnified  400  diameters. 

Soon    after  their   appearance   the  vesicles  become   ruptured^ 
and  the  contents,  a  clear  limpid  fluid,  containing  few  organic 
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molecules,  escape.  Under  favourable  circumstances  the  healing 
process  advances  rapidly,  the  abraded  surface  is  covered  with  a 
yellowish  mass  of  exudation,  which  is  ultimately  condensed  to 
form  the  epithelial  covering.  This  yellow  mass  has  been 
examined  by  the  microscope,  and  found  to  consist  of  epithelial 
cells,  which  are  represented  in  the  next  figure. 

No.  2. 


Microscopic  appearance  of  yeQow  mass  on  the  forfaee  of  %  he*1iDg  ftbntion,  after  the  rupture  of  % 
vesicle.    Magnified  400  diameters. 

When  the  disease  is  fully  developed,  all  the  secretions  con- 
tain morbid  elements,  but,  rather  curiously,  the  saliva,  which  is 
the  fluid  most  capable  of  conveying  the  disease,  shows  the  least 
evidence  of  change  ;  when  obtained  as  free  as'  possible  from  the 
mucus  secreted  by  the  glands  of  the  membrane  lining  the  cavity 
of  the  mouth,  it  is  quite  pellucid,  and  contains  minute  bodies, 
which  move  with  rapidity,  these  are  sometimes  found  in  consider- 
able quantities,  and  in  many  specimens  bacteria  and  vibriones 
are  also  detected,  similar  in  form  and  character  to  those  which  are 
depicted  in  the  illustration  No.  3,  page  459,  as  they  occur  in 
the  milk  of  diseased  animals. 
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These  peculiar  bodies  (bacteria  and  vibriones)  are  developed  in 
fluids  which  contain  a  small  quantity  of  animal  matter,  and  they 
may  therefore  be  taken  as  an  evidence  of  decomposition.  The 
fact  of  their  existence  in  the  blood  and  secretions  of  a  living 
animal  is  always  significant,  but  the  discovery  of  them  some- 
times after  the  fluids  have  been  separated  from  the  living  body 
is  a  matter  of  no  moment. 

Bacteria  and  vibriones  have  been  detected  in  the  limpid  fluid 
of  the  vesicles  with  small  masses  of  living  germinal  matter,  and 
in  the  discharge  from  the  eyes  minute  moving  bodies  have  also 
been  seen. 

Microscopic  examination  of  the  blood  reveals  the  presence  of 
organic  bodies  which  are  always  associated  with  a  diseased  con- 
dition of  the  fluid.  First,  the  red  blood-discs,  on  which  the 
colour  of  the  blood  depends,  are  covered  with  minute  projecting 
points,  instead  of  being  circular  in  form  and  smooth  on  the 
surface.  There  is  also  an  excess  of  the  colourless  corpuscles,  and 
there  are  also  small  spheroidal  and  elliptical  bodies,  which  move 
rapidly  in  all  directions,  and  sometimes  very  numerous  bacteria 
and  vibriones  are  found  in  large  numbers  in  the  advanced  stage 
of  the  disease;  their  presence  in  large  numbers  is  indicative  of  the 
malignant  form  of  the  affection,  in  which  the  condition  is  rather 
that  of  blood-poisoning  than  simple  foot-and-mouth  complaint. 

Milk  taken  from  cows  affected  with  the  disease  presents  ap- 
pearances which  are  very  characteristic,  but  which  vary  much 
according  to  the  stage  of  the  disease.  Most  of  the  specimens 
examined  had  a  low  specific  gravity,  1024,  although  in  some 
instances  when  the  quantity  which  was  yielded  was  very  small 
the  normal  specific  gravity,  1032,  was  reached,  and  now  and 
then  exceeded,  but  in  these  instances  the  fluid  was  abnormal  in 
character,  being  charged  with  large  exudation  cells,  and,  what  is 
more  significant,  bacteria  and  vibriones  were  abundantly  present. 

The  drawing  which  is  represented  in  the  next  illustration  was 
taken  from  a  specimen  of  milk  obtained  from  a  cow  which  had 
suffered  from  the  disease  for  ten  days,  and  it  by  no  means 
exaggerates  the  proportion  of  diseased  elements  in  the  milk. 

In  cases  where  the  udder  is  seriously  affected,  the  secretion  of 
milk  is  almost  arrested,  and  the  little  fluid  which  is  obtained 
is  highly  charged  with  inflammatory  products.  Nearly  all  the 
specimens  of  milk  obtained  from  cows  affected  with  foot-and- 
mouth  disease,  however,  contained  more  or  less  of  the  abnormal 
elements  represented  in  the  drawing,  and  in  some  the  pus- 
like cells  remained  for  several  weeks  after  the  animals  had  quite 
recovered. 

Boiling  the  milk  from  diseased  cows  has  considerable  efiec^t 
in  retarding  its  decomposition,  but  it  does  not  arrest  the  move- 
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ments  of  the   minute  bodies  which  are  so  constantly  present 
Of  the  leleterious  effects  of  the  milk  of  diseased  cows  upon  the 


Microscopic  appearance  of  milk  in  the  advanced  stage  of  foot-and-moaih  dlMaae,  showing,  besides 
the  smooth  circular  milk  corpuscles,  large  dark  granular  cells,  many  diain-like  bodies  (▼ibriones) 
and  moving  bodies  composed  of  two  elliptical  link*  (bacteria).    Magnified  400  diameters. 

systems  of  other  animals  no  doubt  can  be  entertained.  Sucking 
calves  have  been  frequently  poisoned  by  it  even  before  the  cow 
gave  evidence  of  the  disease,  which  then  existed  in  the  incubative 
stage.  Pigs  have  been  repeatedly  infected  by  the  milk  when 
given  to  them  warm  from  the  cow,  but  the  injurious  qualities 
seem  to  be  modified  by  boiling  the  fluid  or  keeping  it  for  some 
time  before  it  is  used.  Undoubtedly  the  safest  course  is  to 
destroy  it ;  but,  if  this  is  not  done,  it  should  not  be  given  to 
pigs  or  other  animals  until  it  has  been  well  boiled,  and  then 
allowed  to  get  cold.  As  to  the  use  of  the  milk  for  human  con- 
sumption, it  is  sufficient  to  say  that  no  one  who  had  seen  the 
fluid  under  the  microscope  would  patiently  contemplate  the 
possibility  of  its  being  employed  for  the  food  of  man,  putting  out 
of  the  question  any  risk  of  the  disease  being  communicated  to 
human  beings  by  such  means. 

In  its  uncomplicated  form  foot-and-mouth  disease  ends  in 
restoration  of  a  healthy  condition  of  the  affected  parts,  and  of 
the  system  generally,  in  a  week  or  ten  days  ;  but  various  cir- 
cumstances tend  to  retard  its  favourable  course :  unsanitary 
influences,  existence  of  other  diseases,  debility,  bad  treatment,  all 
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have  the  effect  of  retarding  the  expulsion  of  the  poison,  and 
leading  to  a  diseased  state  of  the  blood  and  the  fluids  derived 
from  it. 

Animals  under  these  circumstances  become  emaciated,  the 
abrasions  of  the  buccal  membrane  advance  to  the  condition  of 
ulcers,  the  hoofs  become  loosened  by  exudation  from  the  vascular 
membrane  of  the  internal  foot,  abscess  forms  in  the*  areolar 
membrane  under  the  skin ;  skin  wounds  caused  by  the  animal 
lying  down  much  assume  an  unhealthy  character,  and  large 
portions  of  the  tissue  are  sloughed  away,  and  the  beast  ultimately 
succumbs  to  a  state  which  may  correctly  be  termed  putrid, 
otherwise  it  is  destroyed  as  useless  owing  to  the  hopeless  con- 
dition of  the  feet,  and  the  general  prostration. 

Foot-and-mouth  disease  is  sometimes  complicated  with  more 
malignant  diseases ;  as  splenic  apoplexy,  apoplectic  congestion 
of  lungs,  and  other  forms  of  blood  disease ;  the  fatality  which 
attends  these  complications  cannot  properly  be  referred  to  the 
foot-and-mouth  complaint,  as  the  maladies  themselves  are  ex- 
ceedingly fatal,  and  it  is  probable  that  their  virulent  nature  is 
not  materially  modified  by  the  existence  of  the  milder  affection 
in  conjunction  with  them. 

An  attack  of  foot-and-mouth  disease  does  not  protect  the 
animal  from  any  other  disease,  but  it  has  usually  been  held  that 
a  recovered  animal  was  safe  from  a  return  of  the  same  affection ; 
and  there  is  evidence  that  a  certain  amount  of  protection  is 
afforded  against  a  second  attack,  although  the  system  is  not 
rendered  absolutely  secure  for  any  length  of  time. 

Instances  of  animals  being  affected  with  foot-and-mouth  com- 
plaint twice  in  the  space  of  a  few  months  were  of  occasional 
occurrence  in  the  early  periods  of  the  disease,  and  a  third  attack 
was  not  unknown.  Recently,  second  and  third  attacks  at -short 
intervals  among  cattle  have  been  more  numerous,  or  at  least  more 
have  been  recorded ;  whether  the  cases  have  really  been  more 
frequent  than  in  former  years,  or  our  attention  has  been  more 
closely  attracted  to  them,  is  not  quite  clear.  Veterinary  autho- 
rities in  Switzerland  however  state,  quite  as  a  matter  of  course, 
that  the  susceptibility  of  the  animal's  system  to  the  action  of 
the  virus  is  not  only  not  exhausted,  but  is  in  no  way  lessened 
or  otherwise  modified  by  an  attack  of  the  disease. 

Our  experience  in  this  country  justifies  the  statement,  that 
under  ordinary  circumstances,  animals  which  have  recovered 
from  foot-and-mouth  disease  are  not  liable  to  the  affection  again, 
at  a  period  so  early  as  to  excite  attention ;  but  it  is  also  true  . 
that  during  the  prevalence  of  the  affection  in  an  epizootic  form, 
the  liability  to  infection  is  indefinitely  increased,  and  at  the  same 
time  the  amount  of  active  contagium  is  also  increased.     In  other 
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terms,  there  are  in  the  surrounding  circumstances  during  the 
times  of  what  are  commonly  called  great  outbreaks,  greater 
powers  of  action,  and  in  the  animal  system  a  greater  suscepti- 
bility to  be  acted  on  ;  this  susceptibility,  which  in  ordinary 
seasons  is  exhausted  by  one  attack,  under  the  new  conditions  sur- 
vives two  or  three  accessions  of  disease.  The  practical  conclusion 
from  these  facts  is,  that  the  farmer  should  never  consider  his  cattle 
secure,  but  always  maintain  on  his  farm  the  sanitary  regulations 
which  will  be  hereafter  referred  to. 

Sheep  are  liable  to  attacks  of  the  foot-and-mouth  complaint  of 
cattle,  but  they  most  frequently  suffer  from  it  in  a  modified  form* 
The  mouth  in  most  instances  does  not  present  the  indications  of 
disease  which  are  seen  in  cattle,  but  the  feet  are  almost  without 
exception  affected  in  a  characteristic  manner.  Much  discussion 
has  arisen  out  of  the  circumstance  that  the  vesicular  epizootic 
of  cattle  is  often  confined  to  the  feet  of  sheep,  and  frequent 
attempts  have  been  made  to  prove  that  the  disease  in  sheep  is 
the  common  foot-rot,  and  not  the  epizootic  affection  which  is 
seen  in  cattle.  It  would  be  impossible  by  any  length  of  argument 
to  convince  a  large  class  of  practical  men  whose  minds  are  made 
up  on  this  point,  of  the  'fact  that  a  scientific  pathologist  would 
have  no  difficulty  in  deciding  at  once,  as  to  whether  a  sheep  were 
affected  with  the  aphthous  disease,  or  some  common  form  of  foot 
affection  ;  nevertheless  no  problem  in  pathology  is  more  easily 
solved. 

Of  the  several  quite  distinct  local  diseases  of  the  foot  of  the 
sheep,  none  is  distinguished  by  the  presence  of  a  blister  or  vesicle 
in  any  part  of  the  foot,  while  in  the  foot-and-mouth  disease  there 
are  always  vesicles  present,  or  distinct  evidence  of  their  previous 
existence,  and  there  is  also  a  general  absence  of  that  condition  of 
hoof  which  is  usual  in  foot-rot.  In  exceptional  cases  the  hoofs 
are  elongated,  much  broken,  and  sometimes  ragged  and  rotten  ; 
but  this  condition  has  nothing  to  do  with  the  aphthous  disease^ 
which  is  indicated  by  the  presence  of  vesicles  between  the  claws, 
in  the  posterior  part  of  the  foot  immediately  above  the  hoof,  and 
sometimes  exactly  on  the  portion  of  skin  between  the  digits  which 
covers  the  transverse  ligament  connecting  the  two  sides  of  the 
foot  together,  and  which  is  rendered  tense,  and  therefore  distinct 
when  the  digits  are  pulled  apart.  When  the  posterior  part  of 
the  hoof  is  separated  from  the  secreting  membrane,  as  it  often  is 
in  foot-and-mouth  disease,  the  vascular  surface  is  seen  to  be 
congested,  but  there  are  no  signs  of  the  so-called  fungoid 
growths  which  distinguish  foot-rot.  In  short  no  two  diseases 
can  be  more  distinct  from  each  other  in  the  local  appearances ; 
but  independently  of  the  evidence  afforded  by  the  diseased  parts, 
there  is  in   cases  of  foot-and-mouth  disease  clear  evidence  of 
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febrile  action  in  the  system.  The  animal's  appetite  may  not  be 
much  affected,  nor  is  it  necessary  that  the  demeanour  should 
be  suggestive  of  much  suffering,  but  the  application  of  the 
thermometer  will  show  a  rise  of  internal  temperature  when 
the  animal  is  suffering  from  the  aphthous  affection.  Making 
allowances  for  the  variation  of  the  temperature  in  sheep,  which 
in  health  will  range  from  101°  to  104°,  the  increase  is  quite 
marked,  as  the  temperature  in  the  diseased  sheep  will  range 
from  104^  to  107°.  It  will  not,  however,  in  the  majority  of 
cases,  be  necessary  to  use  the  thermometer  to  decide  the  question 
of  the  nature  of  the  disease,  as  the  local  evidence  will  be 
sufficient. 

Vesicles  in  the  mouth  of  the  sheep,  although  not  so  generally 

!)resent  as  in  cattle,  are  very  commonly  found  when  they  are 
ooked  for,  but  as  the  idea  has  long  been  prevalent  that  sheep 
are  not  affected  in  the  mouth,  it  naturally  has  happened  that  the 
part  has  escaped  notice,  and  besides,  the  lesion  is  not  so  pro- 
minent as  in  the  mouths  of  cattle,  and,  therefore,  not  so  readily 
recognised  by  the  unpractised  eye.  In  lambs  of  a  few  weeks 
old  vesicles  not  larger  than  a  hemp  seed  have  been  detected  on 
the  tongue.  Abrasions  on  the  lips  and  palate  are  frequently 
seen  in  sheep  identical  in  character  with  those  which  are 
observed  in  cattle ;  and  altogether  the  evidence  of  the  identity 
of  the  disease  in  cattle  and  sheep  is  perfectly  conclusive,  even 
irrespective  of  the  admitted  fact  that  the  affection  is  inter- 
communicable  in  the  two  classes  of  animals. 

Goats  and  deer  are  liable  to  foot-and-mouth  complaint,  but  in 
reference  to  these  animals  the  circumstances  are  such  as  render 
any  minute  observation  very  difficult.  Goats  are  very  little  used 
in  this  country,  and  deer  running  wild  cannot  be  critically  exa- 
mined ;  hence  no  specialities  have  been  recorded  in  respect  of 
the  disease  in  them. 

Pigs  undoubtedly  suffer  extremely  from  aphthous  disease,  and 
in  many  localities  it  assumes  among  them  a  decidedly  malignant 
form.  Vesicles  appear  on  the  outside  of  the  snout  and  along  the 
edge  of  the  upper  lip ;  on  the  udder  in  sows,  and  almost  invariably 
on  the  feet ;  the  hoofs  are  constantly  separated  from  the  internal 
foot  and  fall  off.  The  sufferings  caused  by  the  disease  and  its 
result  often  produce  fatal  prostration  ;  so  often,  indeed,  that  the 
statement  respecting  foot-and-mouth  disease  being  a  benign 
affection  does  not  apply  to  its  existence  among  pigs. 

Other  animals  than  those  mentioned  as  being  subject  to  the 
affection  in  this  country,  are  included  by  continental  veterinary 
surgeons  among  susceptible  subjects.  Horses,  dogs,  hares, 
rabbits,  and  birds,  are  said  to  be  attacked  frequently,  and  to  be 
capable  of  conveying  the  disease  to  farm  stock.     We  have  no 
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evidence  of  a  reliable  kind  in  proof  of  the  susceptibility  of  these 
animals  to  foot-and-mouth  disease  in  this  kingdom. 

Horses  and  dogs,  and  probably  other  animals,  are  sometimes 
the  subjects  of  febrile  diseases  in  which  abrasions  of  the  buccal 
membrane  occur;  and  lesions  not  unlike  those  of  foot-and- 
mouth  disease  have  been  seen  in  horses  in  consequence  of  irri- 
tation produced  by  vegetable  hairs ;  but  the  true  aphthous 
disease  has  not  been  seen  in  this  country,  nor  has  it  been  found 
possible  to  produce  it  in  horses,  dogs,  and  rabbits ;  and  amon^ 
our  birds  only  common  fowls  are  known  to  have  been  attacked. 

Losses  on  account  of  foot-and-mouth  disease  may  be  classified 
under  various  heads  according  to  the  circumstances  in  which 
the  diseased  animals  are  placed.  Store  cattle  suffer  least ;  under 
proper  treatment  a  fatal  result  is  very  rare,  and  the  loss  of  con- 
dition is  not  sufficient  to  retard  the  animal's  growth  to  any 
serious  extent.  Fattening  cattle  are  deteriorated  in  value  to  the 
amount  of  two  to  five  pounds  per  head,  according  to  various  esti- 
mates ;  milch  cows  experience  a  loss  or  considerable  decrease  of 
milk,  butjthe  most  serious  losses  are  those  among  valuable  breed- 
ing stock,  including  death  of  young  animals  from  sucking  the 
diseased  milk,  and  the  frequent  occurrence  of  abortion  among 
cows  and  ewes.  The  subject,  however,  of  losses  sustained  has 
been  amply  discussed  in  the  agricultural  press,  and  it  is  not 
necessary  to  reiterate  statements  which  are  perfectly  familiar  to 
stock-owners,  and  of  the  truth  of  which  they  are  capable  of 
judging  from  actual  experience. 

Treatment  op  Foot-and-Mouth  Disease. 

The  course  which  has  been  pursued  by  the  veterinary  profession^ 
in  reference  to  the  medical  treatment  of  contagious  diseases  of 
stock,  supplies  a  positive  contradiction  to  that  most  remarkable 
maxim,  "  Honesty  is  the  best  policy."  The  true  policy  of  the 
veterinary  surgeon  is  to  adopt  the  practice  of  the  physician,  and 
attempt  to  cure  disease,  instead  of  to  get  rid  of  it,  by  the  expe- 
ditious method  of  killing  the  patient  Veterinary  surgeons  might 
have  gained  the  credit  of  curing  all  the  animals  which  recovered 
from  disease,  instead  of  incurring  the  charge  which  they  have 
themselves  invited,  of  being  incapable  of  dealing  with  maladies 
which  are  no  more  malignant  than  those  which  the  practitioner 
of  human  .medicine  successfully  attacks.  Cholera,  typhus,  and 
small-pox  are,  it  is  alleged,  as  deadly  as  any  form  of  cattle-plague, 
and  yet  no  physician  thinks  of  the  stamping-out  system  in  refer- 
ence to  them  ;  on  the  contrary,  all  the  experience  of  the  past,  and 
all  the  modern  resources  of  science,  are  brought  forward  for  their 
amelioration ;  while,  in  respect  of  the  treatment  of  animal  plagues^ 
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veterinary  science  ,  pleads  incapacity,  and  recommends  the 
poleaxe. 

Human  plagues  are  in  fact  as  incurable  as  cattle  plag^ues,  but 
the  human  doctor  never  deems  it  his  duty  to  force  his  convictions 
of  this  truth  on  mankind,  nor  indeed  to  utter  them  at  slU,  save  in 
hesitant  whisperings  in  the  select  circles  of  his  scientific  asso- 
ciates ;  hence,  while  the  two  divisions  of  medicine  are  on  a  par 
in  regard  to  tlie  effects  which  they  can  produce  on  the  progress  of 
epidemic  and  epizootic  diseases,  the  practitioners  of  the  two 
systems  have  become  widely  separated  by  the  acceptance  on  each 
side  of  entirely  opposite  principles ;  one  rejoicing  in-  the  belief 
that  there  is  hope  always  while  there  is  life,  the  others  gloomily 
accepting  the  proposition  that  there  is  no  hope  but  in  death. 

Whether  or  not  veterinary  surgeons  were  morally  bound  to 
publish  their  incapacity  to  cure,  and  in  the  interests  of  the 
country  to  recommend  killing,  is  a  point  for  the  moral  philosopher 
to  determine ;  there  can  be  no  question  of  the  error  of  policy 
thus  committed,  and  the  censure  which  the  profession  has 
incurred  is  a  just  reward  for  the  deliberate  abandonment  of  its 
true  position. 

In  the  true  sense  of  the  word  all  diseases  are  susceptible 
of  cure,  that  is,  of  careful  attention  ;  but  according  to  the  usnal 
acceptation  of  the  term,  only  those  maladies  which  can  be 
arrested  in  their  course — cut  short,  in  fact,  before  they  attain 
their  full  development — can  be  called  curable.  To  use  a  familiar 
subject  by  way  of  illustration, — small-pox  is  by  most  persons 
considered  to  be  a  curable  disease ;  its  fatal  character  is 
admitted ;  nevertheless,  various  plans  of  treatment  are  tried 
with  more  or  less  success,  that  is  to  say  with  more  or  less 
disturbance  of  the  average  of  fatality.  Formerly,  hot  rooms 
and  spare  diet  were  deemed  necessary  to  the  cure ;  now,  plenty 
of  cool,  pure  air  and  nutritious  food  are  deemed  essential,  and 
under  the  improved  system  of  treatment,  in  which  medicine 
plays  a  secondary  part,  the  recoveries  are  far  more  numerons 
than  they  were  under  the  old  method.  Still  the  affection  passes 
through  its  various  stages  of  incubation,  invasion,  vesication, 
pustuiation,  and  desiccation,  as  though  no  medical  interference 
were  attempted.  The  disease  is  not  arrested  ;  on  the  contrary, 
the  greatest  care  is  given  to  facilitate  its  development,  on  the 
clear  understanding  that  the  interruption  of  the  external  expres- 
sion of  the  disease  in  the  form  of  a  specific  eruption,  means 
retention  of  the  poison,  and  deadly  injury  to  the  organism. 

A  distinction  is  to' be  drawn  between  the  cure  of  a  disease  by 
the  employment  of  an  actually  antagonistic  agency,  and  the  re- 
covery of  the  patient  under  the  careful  attention  of  the  physician 
who  has  watched,   and  in   some  degree  guided,  the  malady 


Foot-and'Mouih  Disease,  465 

through  its  stages  without  attempting  to  retard  or  modify  its 
development. 

Some  ten  years  ago  a  veritable  cure  for  small-pox  was  pub- 
licly announced,  and  there  was  no  mistake  as  to  the  meaning  of 
the  terms  employed.  The  North  American  plant  Sarracenia 
purpurea  was  said  to  arrest  the  development  of  the  pustules  by 
destroying  the  poison  of  the  disease  in  the  system.  This  would 
have  been  true  curative  action,  positive  destruction  of  the  morbid 
material,  and  the  arrest  of  the  abnormal  process  ;  further  inquiry, 
however,  proved  that  the  plant  did  not  possess  the  power 
ascribed  to  it,  and  the  disease  remains,  in  the  present  state  of 
our  knowledge,  incurable,  that  is  to  say,  not  susceptible  of 
arrestation  by  the  action  of  medicine.  The  most  that  the  phy- 
sician hopes  to  effect  is  to  get  the  disease  favourably  through 
its  various  stages,  and  to  support  the  system  under  the  exhausting 
influence  of  the  virus. 

In  exactly  the  same  sense  that  small-pox  of  man  is  incurable, 
so  is  the  foot-and-mouth  complaint  of  cattle,  a  disease  much  less 
virulent  in  character,  insusceptible  to  the  action  of  medicines.  A 
cure  for  this  disease  should  be  capable  of  arresting  the  course  of 
the  fever  and  preventing  the  formation  of  vesicles ;  should,  in 
fact,  cut  short  the  morbid  process ;  so  that  an  animal  which  had 
been  exposed  to  the  infection,  and  gave  indications  of  being  the 
subject  of  the  incipient  disease  by  a  rise  of  internal  tempera- 
ture, should  be  restored  to  health  by  the  use  of  the  medicine, 
without  the  manifestation  of  any  further  symptoms.  No  such 
curative  agent  as  this  has  yet  been  discovered,  and  all  the 
special  modes  of  treatment  which  have  been  at  different  times 
advocated  on  the  plea  of  their  curative  powers,  may.  be  safely 
relegated  to  the  regions  of  quackery. 

Curative  means,  in  the  extended  sense  of  the  word,  may  be 
successfully  applied  to  foot-and-mouth  complaint  as  to  all  other 
diseases ;  that  is  to  say,  the  sick  animal  may  be  taken  care  of, 
the  symptoms  may  be  sedulously  watched,  complications  may 
be  dealt  with  as  they  arise ;  strict  obedience  to  sanitary  laws 
may  be  enjoined,  and  all  hygienic  appliances  may  be  brought 
to  bear  with  corresponding  benefit  to  the  patient ;  but  the  con- 
scientious practitioner,  while  he  developes  all  the  resources  of  his 
art,  knows  and  admits  that  the  means  which  he  employs  are 
palliative  and  not  antagonistic  to  the  morbid  processes  which 
he  seeks  to  assist  rather  than  to  obstruct.  The  problem  which 
he  has  to  solve  is  how  to  assist  in  the  elimination  of  a  poison^ 
and  at  the  same  time  to  support  the  vitality  of  the  system,  a 
widely  different  thing  from  neutralising  the  poison  or  preventing 
its  formation. 

The  first  thing  which  the  therapeutist  is  called  upon  to  deter- 
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mine  is  the  precise  nature  of  the  disease  which  he  is  required  to 
treat:  without  this  knowledge  his  proceeding  must  be  of  the 
empirical  order.  When  dealing  with  foot-and-mouth  complaint, 
he  has  to  remember  that  the  affection  belongs  to  the  class  ex- 
anthemata, or  eruptive  diseases,  and  that  consequently  a  charac- 
teristic development  of  pimples,  vesicles,  or  pustules,  is  part  of 
the  natural  course  of  the  disease  through  its  various  stages. 
Small-pox  is  distinguished  by  the  successive  appearance  of  the 
three  kinds  of  eruption  referred  to ;  foot-and-mouth  complaint 
is  marked  by  one  kind,  the  vesicular.  The  virus  of  the  affection 
acts  rapidly  ;  symptoms  of  fever  are  manifested  soon  after  the 
introduction  of  the  poison  into  the  system  ;  the  internal  tempera- 
ture rises  three  or  four  degrees ;  the  secretion  of  .milk  in  milch 
cows  is  diminished ;  and  experience  proves  that  some  of  the 
poison  is  excreted  in  this  way  very  early  in  the  disease. 

Vesicles,  or  blisters  as  they  would  be  called  in  popular  lan- 
guage, begin  to  appear  in  from  thirty-six  to  forty-eight  hours 
after  infection,  as  a  rule,  on  the  tongue,  inside  the  lips,  and  often 
on  the  skin,  especially  of  the  hind  legs,  immediately  above  the 
hoofs,  at  the  heels,  and  frequently  at  the  junction  of  the  digits. 

General  irritation  exists  all  over  the  mucous  and  tegumental 
surface,  and  the  epithelium  is  so  far  loosened  that  it  may  be 
removed  by  slight  friction.  The  tendency  to  desquamation  of 
the  epithelial  tissue  is  always  most  marked  in  the  mucous  mem- 
brane lining  the  cavity  of  the  mouth,  and  in  the  modified 
integument  which  is  reflected  over  the  terminal  portions  of  the 
extremities.  The  first  result  is  unimportant ;  but  the  separation 
of  the  hoof  from  its  secreting  membrane  is,  under  all  circum- 
stances, particularly  in  cattle,  a  very  serious,  and  not  uncom- 
monly fatal,  consequence  of  the  disease,  and  should  be,  as  far  as 
possible,  guarded  against. 

In  a  few  days  the  poison  of  the  disease,  which,  in  the 
act  of  elimination  from  the  system,  leads  to  the  develop- 
ment of  the  effects  referred  to,  is,  in  favourable  cases,  com- 
pletely expelled,  the  fever  subsides,  the  loosened  epithelium 
is  rapidly  replaced  by  new  deposits  of  normal  tissue,  and  the 
animal  becomes  convalescent,  suffering  only  from  the  exhaus- 
tion which  is  proportioned  to  the  severity  of  the  'attack,  but 
from  which  recovery  is  very  rapid,  under  a  liberal  system 
of  dietetics.  From  the  date  of  the  eruption  to  the  time  fof 
convalescence,  in  the  favourable  form  of  the  disease,  an  average 
period  of  ten  days  will  be  occupied ;  and  no  medicine  which 
has  yet  been  tried  possesses  the  power  to  shorten  this  period^ 
or  to  arrest  the  course  of  the  malady.  Treatment,  therefore, 
in  this  type  of  the  disease  should  be  tentative,  rather  than 
actively  corrective.     The  duty  of  the  veterinary  surgeon  is  to 
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preserve  the  normal  action  of  the  excreting  organs  without 
unduly  exciting  them,  to  guard  against  the  tendency  to  desqua- 
mation of  epithelial  tissue,  particularly  in  respect  of  the  feet, 
and  to  afford  all  the  support  to  the  system  which  is  necessary  to 
counteract  the  depressing  action  of  the  poison. 

These  indications  are  fulfilled  by  the  employment  of  salines, 
which  arc  best  given  in  the  water  which  the  animal  drinks,  as 
injury  to  the  mouth  by  the  violent  use  of  the  drenching  horn  is 
thereby  avoided. 

Chlorate  of  potash,  sulphate  of  soda,  and  hyposulphite  of  soda, 
arc  the  agents  which  are  most  effective  and  most  easily  adminis* 
tcred.  Sulphate  of  soda  is  useful  when  it  is  desirable  to  obtain 
a  laxative  action  on  the  bowels.  Four  ounces  of  this  salt  may 
be  dissolved  in  half  a  bucket  of  water,  and  placed  in  the 
animal's  reach.  The  dose  may  be  repeated  as  soon  as  the 
first  quantity  of  fluid  has  been  taken,  and  again,  if  necessary,  in 
twelve  hours,  until  the  dejections  are  in  a  satisfactory  state. 
Chlorate  of  potash  is  valuable  when  the  mouth  is  much  affected ; 
the  agent  passes  readily  into  the  blood,  and  possesses,  in  addition 
to  its  febrifuge  properties,  considerable  power  in  rectifying 
morbid  changes  in  the  circulating  fluid.  An  ounce  of  the  agent 
may  be  given  in  the  drinking-water  once  or  twice  a  day,  ac- 
cording to  the  state  of  the  animal. 

Hyposulphite  of  soda,  like  the  chlorate  of  potash,  has  a  de- 
cidedly antiseptic  property,  and  arrests  putrefactive  fermenta^ 
tion,  therefore  it  is  effective  in  blood-diseases ;  it  is  tasteless, 
cheap,  and  easily  obtained,  and,  in  any  quantities  that  are  likely 
to  be  administered,  perfectly  harmless.  These  advantages  en- 
title the  drug  to  a  much  higher  position  in  veterinary  medicine 
than  it  has  yet  attained. 

Hyposulphite  of  soda  may  be  dissolved  in  the  drinking- 
water  in  such  proportion  that  the  animal  may  take  about  four 
ounces  daily  for  a  few  days,  after  which  the  dose  should  be 
reduced  to  one-half  the  amount. 

Sheep,  which  do  not  drink  much  when  at  grass,  will  take  the 
medicine  when  it  is  mixed  with  tempting  food,  as  bruised  oats 
with  a  little  malt ;  the  dose  may  be  calculated  at  one-fourth  the 
c|uantity  for  an  ox.  In  case  of  cattle  refusing  to  drink  the 
medicated  water,  the  same  plan  of  mixing  the  medicine  with 
the  food  may  be  tried  ;  but  if  both  food  and  water  are  objected 
to  when  thus  medicated,  it  will  be  in  most  cases  much  better  to 
leave  the  animals  without  medicine  than  to  administer  it  forcibly, 
unless  complications,  which  require  special  treatment,  should 
occur.  Separation  of  the  hoofs  from  the  secreting  membrane  will 
be  in  a  great  degree  prevented  by  early  attention  to  the  feet,  and 
the  necessity  for  this  special  care  will  be  apparent  when  it  is 
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remembered  that  the  majority  of  the  fatal  cases  of  this  disease 
are  those  in  which  the  feet  are  chiefly  involved  in  the  destruc- 
tive changes.  When  vesicles  appear  between  the  digits,  or  on 
the  posterior  part  of  the  foot  immediately  above  the  hoof,  it  may 
be  concluded  that  separation  is  likely  to  commence  at  both  those 
points.  The  thin  layer  of  homy  matter  which  in  the  ox  con- 
nects the  two  horny  digits  together  may  be  disconnected  from 
the  subjacent  tissue  by  exudation  of  serous  fluid ;  and  at  the  same 
time  the  horn  at  the  posterior  part,  which  is  also  thin  at  its 
commencement,  may  become  in  Uke  manner  separated  from  the 
membrane  which  secretes  it.  In  this  condition  of  parts  every 
movement  of  the  animal  tends  to  assist  the  process  of  discon- 
nection. When  in  the  act  of  advancing  the  animal  presses 
on  the  toe  of  the  hoof,  and  the  forward  movement  tends  to 
raise  the  internal  foot  out  of  the  homy  covering,  just  as  the 
forward  step  of  a  man  with  slippers  on  which  are  down  at  the 
heels  lifts  the  foot  nearly  out  of  the  loosely  attached  slipper. 
When  the  boot  is  flrmly  laced  to  the  foot  this  tendency  to  lifting 
of  the  heel  is  not  felt ;  but  the  foot  and  the  external  covering, 
which  well  represents  the  hoof,  move  together  as  one  piece.  When 
disconnection,  however,  occurs  at  the  posterior  part  of  the  hoof 
even  to  a  very  slight  extent,  movement  must  necessarily  assist 
its  progress. 

Cattle  are  the  more  liable  to  loss  of  hoof,  when  suffering 
from  foot-and-mouth  disease,  if  the  hoofs  are  overgrown  and 
much  elongated  at  the  toe.  The  leverage  thus  obtained  is 
detrimental  to  the  stracture  even  of  the  healthy  foot,  and  becomes 
still  more  injurious  when  the  connection  between  the  hoof  and 
its  secreting  membrane  is  loosened  owing  to  exudation  from  the 
vascular  surface.  The  feet  of  cattle  and  sheep  should  be  care- 
fully trimmed  when  necessary,  even  before  they  are  attacked  by 
the  disease  if  possible ;  but  in  any  case  excessive  growth  of  horn 
should  be  removed  by  saw  and  rasp  to  save  the  animal  from  the 
injuries  which  are  likely  to  occur  if  those  parts  are  allowed  to 
remain  in  this  distorted  state  during  the  progress  of  the  disease. 

Complete  rest  at  the  early  stage  of  the  disease,  when  the  feet 
are  attacked,  is  therefore  quite  an  essential  part  of  the  curative 
treatment  Animals  which  are  kept  in  houses  will  naturally 
be  exempt  from  the  danger  of  injuring  their  feet  by  moving 
about,  and  those  which  are  at  pasture,  either  sheep  or  cattle, 
may  be  temporarily  kept  from  moving  about  by  the  use  of  rails 
and  hurdles  to  form  an  enclosure,  where  there  are  no  convenient 
sheds  in  which  they  may  be  sheltered. 

A  dry  floor  with  plenty  of  clean  litter  cannot  be  dispensed 
with,  and  the  feet  must  be  kept  perfectly  clean ;  all  foreign  sub- 
stances which  have  accumulated  between  the  digits   must  be 
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removed,  and  the  feet  afterwards  well  syringed  with  an  anti- 
septic or  styptic  solution.  Four  ounces  of  common  nitre  to  a 
gallon  of  water  will  make  a  lotion  which  is  very  eflFective  in  the 
early  stage  of  the  disease ;  it  may  be  used  with  a  common 
syringe  two  or  three  times  a  day.  Large  vesicles  between  the 
digits  or  on  the  heels,  if  they  are  full  of  fluid,  should  be  punc- 
tured in  order  to  prevent  the  mechanical  effects  of  fluid  pressure, 
and  any  portions  of  the  separated  homy  tissue  which  becomes 
blackened  and  rotten  should  be  cut  away  with  scissors,  as  they 
will  increase  the  irritation  and  prevent  the  secretion  of  new 
liorny  structure  of  proper  density. 

Powerful  astringent  applications,  which  will  arrest  the  dis- 
charge altogether,  are  not  proper  for  the  feet ;  indeed,  their  use 
is  likely  to  cause  active  inflammation  of  the  parts,  which  other- 
wise would  only  suffer  from  irritation;  but  if  the  nitrate  of 
potash  does  not  sufliciently  control  the  exudation  from  the  dis- 
eased surface,  a  solution  of  chloride  of  zinc,  one  part  of  Sir  W. 
Burnett's  fluid  to  fifty  parts  of  water,  may  be  used  instead. 

Carbolic  acid  in  solution,  of  the  same  strength  as  the  zinc 
lotion,  is  also  a  very  good  application. 

Alum-water,  made  by  dissolving  an  ounce  of  alum  in  a  quart 
of  water,  is  more  decidedly  styptic  than  either  of  the  other 
lotions,  and  may  be  resorted  to  when  they  are  not  sufficiently 
potent  to  arrest  the  exudation  from  the  diseased  membrane. 

The  mildest  remedy — the  nitre  lotion — should  always  be  used 
in  the  first  instance,  and  during  the  continuance  of  fever.  The 
more  active  solutions  may  be  employed  when  the  thermometer 
indicates  a  return  to  the  natural  temperature,  not  exceeding 
102  degrees. 

After  all  the  local  inflammation  or  irritation  has  subsided,  and 
the  exposed  membrane  of  the  internal  foot  becomes  covered  with 
healthy  horn  tissue,  a  coating  of  common  tar  will  be  useful  as 
a  protection  to  the  newly-developed  structure,  but,  while  active 
<lisease  is  present,  this  material,  so  commonly  used,  often  mixed 
with  caustic  agents,  adds  to  the  local  excitement,  and  embar- 
rasses the  surgeon  by  obscuring  his  view  of  the  diseased  parts. 

When  the  udder  is  implicated  in  the  disease,  as  it  often  is, 
even  in  the  mild  form  of  it,  great  attention  must  be  paid  to  the 
part,  especially  when  the  animals  are  in  milk.  The  most  simple 
manifestation  of  the  affection  in  this  region  is  the  development  of 
a  few  vesicles  on  various  parts  of  the  integument  covering  the 
gland,  frequently  on  the  teats,  even  on  the  apex  round  the 
opening  of  the  canal. 

Swelling  with  redness  and  heat  may  affect  the  whole  gland, 
or  be  confined  to  one  quarter,  and  in  many  cases  one  or  two 
quarters  are  painful,  and  very  hard  to  the  touch. 

2  I  2 
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Local  treatment  of  the  udder  will  be  necessary,  in  addition  ta 
the  other  means  which  have  already  been  recommended. 

When  swelling  and  pain  are  present,  fomentations  must  be 
frequently  employed  for  some  days  until  the  active  disease  has 
subsided.  All  astringent  and  styptic  applications  at  this  time 
are  to  be  avoided,  as  likely  to  increase  the  excitement. 

If  no  active  irritation  present  itself,  or  otherwise  if  the  in- 
flammatory signs  have  been  subdued  by  soothing  treatment, 
mild  astringent  applications  are  useful.  Thus,  when  the  vesicles 
first  appear  on  the  teats  or  other  parts  of  the  udder,  the  applica- 
tion of  the  alum-wash,  composed  of  one  ounce  of  alum  to  a  quart 
of  water,  will  lessen  the  tendency  which  always  exists  to  the 
separation  of  the  cuticular  tissues  from  the  vascular  membrane 
beneath,  and  at  the  same  time  diminish  the  irritation.  Some 
benefit  will  also  be  expected  to  arise  from  the  antiseptic  propei^ 
ties  of  the  solution.  Carbolic  acid  has  been  used  for  this  pur- 
pose, but  dairymen  object  to  it  on  the  ground  that  it  imparts  a 
smell  and  flavour  to  the  milk — a  property  which  is,  in  reality,, 
on  sanitary  grounds,  altogether  in  favour  of  its  use,  as  the  fluid 
would  thereby  be  prevented  from  coming  into  consumption. 

One  other  point  must  be  sedulously  attended  to  in  all  cases 
where  the  udder  is  affected,  no  matter  to  what  extent;  the 
animal  must  be  regularly  and  effectually  milked ;  retention  of 
this  fluid  in  the  gland  is  certain  to  add  very  seriously  to  the 
amount  of  mischief  which  is  going  on,  and  there  is  good  reason 
to  apprehend  that  much  harm  is  constantly  done  by  neglecting 
this  precaution.  Owing  to  the  tenderness  of  the  udder  the 
cow  naturally  resists  the  attempt  to  remove  the  milk,  and  the 
attendant,  under  the  circumstances,  is  not  disinclined  to  escape 
a  troublesome  work,  or,  at  best,  to  perform  it  so  imperfectly,  thiat 
it  might  as  well  have  been  left  undone.  It  cannot  be  expected 
that  the  owner  of  the  sick  animals  will  be  able  to  superintend 
all  the  important  details  of  treatment  on  which  success  depends  ; 
and  it  is  usually  the  case  that  any  ill  consequences,  which  are 
due  to  early  neglect  of  simple  remedies,  are  attributed  to  the 
virulence  of  the  disease. 

Separation  of  the  epithelial  tissues  of  the  mouth  and  tongue 
in  cases  of  eczema  is  not  of  so  much  importance  as  separation  of 
the  horn  tissue,  and  therefore  need  not  be  so  carefully  guarded 
against.  When  the  affection  exists  in  the  mitigated  form  which 
it  usually  assumes,  the  mouth  requires  no  attention,  and  in  the 
worst  cases  nothing  more  powerful  than  a  solution  of  tannic  acid, 
in  the  proportion  of  one  ounce  to  a  gallon  of  water,  will  be 
required.  This  solution  may  be  used  as  a  lotion  twice  a  day, 
when  the  loss  of  epithelium  is  considerable,  and  the  soreness  of 
the  mouth  consequently  extreme.      About  half  a  pint  of  the 


Foot-^nd'Mauth  Disease.  471 

lotion  should  be  gently  poured  into  the  mouth,  and  then,  after 
the  head  has  been  for  a  moment  slightly  elevated,  to  cause  the 
fluid  to  run  to  the  back  of  the  mouth,  it  may  be  permitted  to 
flow  out  again.  Should  the  whole  quantity,  however,  be  in- 
advertently swallowed,  no  harm  will  arise. 

Tannic  acid  coagulates  the  albuminous  material  of  the  exuda- 
tion, and  thus  furnishes  a  protective  covering  of  some  tenacity, 
while  it  lessens  irritation  by  causing  the  minute  vessels  which 
arc  charged  with  blood  to  contract,  thus  lessening  the  pressure 
on  the  nerve-fibres. 

The  third  indication — ^that  is,  the  support  of  the  system  under 
the  debilitating  effects  of  the  disease — as  to  be  carried  out  prin- 
cipally by  careful  attention  to  the  diet.  When  the  mouth  is 
sore  the  animal  is  disinclined  to  use  the  tongue  or  lips  to  collect 
its  food,  therefore  it  is  necessary  to  perform  this  preparatory 
process  for  it.  Cattle  at  pasture  require  that  the  grass  be  cut 
and  placed  in  little  hillocks  near  them.  Roots  must  be  sliced 
into  long  thin  pieces,  which  may  be  grasped  without  difiiculty 
between  the  lips.  Hay  will  usually  be  taken  readily ;  portions 
of  oil-cake,  if  introduced  into  the  side  of  the  mouth  by  the 
fingers,  and  placed  within  reach  of  the  back  teeth,  will  be 
masticated  freely.  Pulped  roots,  and  mashes  containing  a  fair 
proportion  of  meal,  may  also  be  offered  by  way  of  varying  the 
diet.  Oil-cake,  softened  and  mixed  with  water  to  form  a  gruel, 
will  be  of  g^eat  value  when  an  animal's  mouth  is  so  sore  that  it 
is  only  capable  of  sucking  in  such  bland  and  liquid  food.  Tonic 
medicine  will  not  be  necessary  in  ordinary  cases,  careful  nursing 
-will  be  sufficient ;  but  it  must  be  remembered  that,  in  the  absence 
of  attention  to  the  diet,  the  sick  animal's  chances  of  recovery  are 
reduced  to  a  minimum. 

This  point  was  brought  out  very  prominently  during  the  in- 
quiry which  has  been  already  referred  to  in  1869  in  Somerset 
In  the  district  which  extends  for  many  miles  round  Glastonbury, 
the  homesteads  are  small,  and  the  pastures  extensive ;  from  the 
Tor  the  prospect  extends  as  far  as  the  eye  can  reach  in  all 
directions  —  one  vast  plain  of  feeding  ground.  It  may  be 
imagined  how  quickly  the  disease  would  spread  among  hundreds 
of  cattle  feeding  on  these  pastures,  and  only  separated  by  wire 
fences  or  narrow  dykes ;  but  the  severe  form  which  the  affection 
assumed  was  mainly  due  to  the  want  of  facilities  for  supplying 
the  numerous  herds  with  sufficient  aliment  at  a  time  when  the 
system  required  a  liberal  allowance  of  restoratives ;  the  sick 
beasts  could  not  crop  the  herbage  on  account  of  the  soreness  of 
their  mouths,  and  presumably  owing  to  the  extensive  surface 
over  which  the  cattle  were  spread,  it  was  found  impossible 
to  supply  them  with  food  artificially  prepared,  or  even  to  cut 
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the  grass  and  place  it  within  their  reach ;  at  any  rate  it  was 
not  done,  and  the  result  was  that,  as  it  happened,  on  many  com- 
mons and  large  pastures  in  other  districts  animals  suffered  from 
inanition  in  addition  to  the  debilitating  effects  of  the  disease. 

The  system  of  medical  and  dietetic  treatment  which  has  been 
suggested  will  be  applicable  to  all  animals  that  are  liable  to  the 
disease ;  but  differences  in  the  details  of  practice  will  be  neces- 
sary under  th6  varying  conditions  of  each  subject. 

Sheep,  although  their  feet  are  always  attacked,  under  ordinary 
care,  suffer  much  less  than  cattle  from  destructive  changes  in 
these  parts,  perhaps  on  account  of  the  less  weight  which  they 
have  to  sustain.  There  is,  besides,  a  wonderful  reparative  power 
in  the  vascular  membrane  of  the  feet  of  sheep,  which  renders  the 
loss  of  the  entire  hoof  a  comparatively  trifling  accident,  capable 
of  being  rectified  in  a  few  weeks.  Nevertheless,  the  feet  of  the 
sheep  affected  with  foot-and-mouth  complaint  require  consider- 
able attention ;  and  although  it  becomes  almost  impossible  to 
apply  remedies  to  all  the  animals  of  a  large  flock  in  which  the 
disease  prevails,  those  sheep  which  show  by  their  action  that 
they  are  seriously  affected  should  be  caught  and  properly  dressed 
with  one  of  the  lotions  previously  referred  to,  or  with  a  solution 
of  one  ounce  of  tannic  acid  in  eight  ounces  o4  glycerine.  In 
extensive  outbreaks  of  disease  among  sheep,  the  application  of 
the  necessary  remedies  to  the  feet  may  be  much  facilitated  by 
arranging  a  shallow  wooden  trough  in  such  a  manner  that  it  may 
be  filled  with  the  necessary  lotion,  and  the  sheep  driven  through 
it  slowly,  or  kept  standing  in  it  for  a  few  minutes.  This  method 
will  obviate  the  necessity  for  catching  the  animals  and  dressing 
them  separately,  except  in  those  cases  where  it  is  apparent  from  the 
severity  of  lameness  that  the  feet  have  suffered  important  changes. 

Pigs,  as  before  stated,  are  affected  very  severely  both  in  the 
feet  and  external  part  of  the  nose.  In  sows  the  vesicles  appear 
over  the  whole  surface  of  the  integument  covering  the  udder. 
For  obvious  reasons  very  little  can  be  done  to  alleviate  the 
severity  of  the  affection  in  these  animals.  Forcible  administra^ 
tion  of  mediciQe  is,  as  a  rule,  out  of  the  question,  and  the  most 
that  can  be  done  is  to  keep  the  animals  in  a  dry,  well  ventilated, 
and  sheltered  position,  and  apply  the  local  remedies  which  have 
been  suggested  to  the  feet  and  other  parts  which  are  affected. 

The  mortality  among  pigs  from  foot-and-mouth  disease  is 
much  higher  than  among  other  animals,  so  that  it  is  not  un- 
common to  hear  the  malady  described  as  a  fatal  disease  on 
swine.  Probably  to  a  large  extent  this  fatality  is  due  to  the 
intractable  character  of  the  animal,  which  induces  neglect  of 
early  precautionary  measures,  and  permits  the  disease  to  assume 
a  severe  type  before  it  is  even  discovered. 
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Complications  very  frequently  occur  which  necessitate  im- 
portant modifications  in  the  plan  of  treatment,  but  it  is  doubtful 
if^such  cases  can  be  properly  called  foot-and-mouth  disease 
when  the  entire  mass  of  blood  becomes  poisoned  by  retention 
and  multiplication  of  the  disease-germs  which  should  have 
been  excreted ;  the  ordinary  phenomena  of  the  affection  are 
exchanged  for  those  which  indicate  various  forms  of  bloodr 
diseases.  Splenic  apoplexy,  pubnonary  apoplexy,  cerebral  con- 
gestion, formation  of  abscess  in  the  areolar  tissues,  ulceration 
and  slougliing  of  tegumental  appendages,  prostration  and  death, 
are  the  result  of  the  non-elimination  of  the  virus,  owing  some- 
times to  defective  action  of  the  excreting  organs,  but  more 
commonly  to  the  unscientific  and  obstructive  treatment  to 
which  the  animal  is  subject  when  the  disease  first  appears. 

Little  advantage  would  result '  to  the  unprofessional  reader, 
if  the  treatment  of  the  complication  referred  to  were  discussed, 
especially  as  the  means  at  our  command  are  generally  inadequate 
to  restore  the  normal  state  of  the  circulating  fluid,  when  it  has 
once  become  charged  with  effete  products,  which  it  necessarily 
carries  all  over  the  system,  infecting  the  elements  of  every  tissue, 
until  molecular  death  is  followed  by  entire  cessation  of  all  the 
organic  functions. 

Treatment  of  the  sick  beasts  must  be  commenced  long  before 
this  condition  has  been  established,  or  the  time  and  trouble  will 
be  expended  in  vain. 

Measures  op  Pretention. 

If  stock-owners  determined  to  eradicate  foot-and-mouth  dis- 
ease, there  is  no  doubt  that  the  object  would  be  attained ;  but 
it  is  entirely  useless  to  expect,  or  to  base  any  sanitary  legis- 
lation on  the  expectation  that  such  a  determination  generally 
exists.  A  certain  proportion  of  breeders  and  feeders  might  com- 
bine to  carry  out  a  system  of  prevention  which  promised  to  effect 
the  eradication  of  the  disease,  but  straightway  a  number  of  less 
considerate  persons  would  take  advantage  of  the  freedom  which 
the  self-imposed  restrictions  on  the  other  side  would  relatively 
afford  them,  to  make  extra  profits,  and  thus  the  good  intentions 
of  the  few  would  be  frustrated.  No  measures  which  seriously 
interfere  with  trade  are  at  all  likely  to  be  generally  adopted, 
unless  under  very  stem  compulsion ;  and  indeed  experience 
proves  that  compulsory  legislation  in  reference  to  the  movement 
of  diseased  and  infected  animals,  has  little  chance  of  being 
effectually  carried  out  unless  the  circumstances  are  such  as  to 
induce  the  persons  concerned  to  insist  upon  obedience  to  the  law. 

In  the  case  of  cattle-plague,  which  is  the  only  rapidly  fatal 
contagious  disease  of  which  we  have   any  experience  in   this 
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country,  the  knowledge  of  its  destructive  action  induces  stock- 
owners,  with  few  exceptions,  to  assist  in  putting  the  law  in 
force  for  its  suppression.  The  other  affections  are  either  so 
slow  in  their  progress  as  to  suggest  a  hope  of  the  sick  animal's 
recovery,  or  they  are  benign  in  their  character,  and  conse- 
quently excite  no  apprehension  of  loss  from  death  of  the  ani- 
mals attacked.  Therefore,  no  serious  determination  is  mani- 
fested in  carrying  out  the  regulations  which  have  been  imposed 
by  the  legislature ;  and  the  few  who  demand  more  severe  re- 
strictions than  those  in  force,  rather  intend  them  to  be  applied 
to  their  neighbours'  herds  than  to  their  own.  The  majority 
practically  deny  the  necessity  for  any  restrictive  measures  in 
respect  of  foot-and-mouth  disease ;  and  even  if  they  tacitly  accept 
them,  they  indicate  their  appreciation  of  such  mieasures  by  dis- 
regarding, in  their  own  proceedings,  the  restrictions  which  are 
intended  for  the  repression  of  the  disease.  In  short,  there  is  no 
instance  of  persons  concerned  in  the  cattle  trade  being  so  im- 
pressed with  the  importance  of  foot-and-mouth  complaint  as  to 
admit  the  necessity  for  restrictions  which  will  interfere  with 
their  business,  and  subject  them  to  loss  and  inconvenience. 

Recently  we  have  been  suffering  from  a  panic  owing  to  the 
extensive  ravages  of  the  affection,  and  it  is  quite  probable 
that  while  the  excitement  continued  owners  of  cattle  would 
have  endured  the  inconvenience  arising  from  restrictions  on  the 
movement  of  cattle  for  a  time ;  but  any  measure,  to  be  effective, 
must  be  of  universal  application ;  and  it  is  vain  to  expect  that 
stock-owners,  in  perfectly  healthy  districts,  would  consent  to 
suffer  for  the  general  benefit,  unless  they  could  be  made  to  un- 
derstand that  the  probable  advantage  would  outweigh  the  certain 
loss  ;  and  it  is  precisely  at  this  point  that  the  argument  in  favour 
of  dealing  with  foot-and-mouth  disease  by  severe  restrictive 
enactments  fails. 

Difference  of  opinion  as  to  the  origin  of  the  disease  and  its 
mode  of  propagation-  interferes  with  the  adoption  by  consent  of 
any  universal  system  of  prevention.  Those  who  contend  that 
the  malady  arises  spontaneously — and  undoubtedly  the  number 
of  those  who  hold  this  view  has  much  increased  of  late  years — 
and  others  who  contend  that  the  poison  is  in  the  atmosphere, 
would  hardly  submit  with  patience  to  vexatious  regulations 
which  they  believe  to  be  useless  when  directed  against  a  disease 
which  depends  on  non-cognizable  causes.  The  success  of  the 
measures  which  have  been  employed  to  stamp  out  cattle-plague 
and  sheep-pox  is  chiefly  due  to  the  universal  recognition  of  their 
absolute  necessity  and  fitness.  No  one  whose  opinion  has  any 
influence  doubts  the  fact  of  these  diseases  being  foreign  to  our 
soil,  in  which  they  have  never  maintained  a  continued  hold ; 
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no  one  questions  the  possibility  of  eradicating  them  by  the  em- 
ployment of  certain  severe  measures  which  have  never  been 
known  to  fail  when  fairly  applied  ;  no  one  contemplates  without 
alarm  the  idea  of  those  affections  becoming  naturalised  in  this 
country  ;  and  therefore  it  is  that  all  minor  differences  of  opinion 
are  merged  in  the  common  determination  to  get  rid  of  the 
unwelcome  visitants  at  all  costs.  Nothing  short  of  a  firm 
conviction  of  the  danger  which  is  impending  would  suffice  for 
the  carrying  out  of  the  regulations  which  were  applied  to  the 
malignant  diseases  cattle-plague  and  sheep-pox.  That  similar 
apprehensions  are  not  generally  felt  in  regard  to  foot-and- 
mouth  disease,  is  evident  enough  ;  and  in  their  absence  the  only 
means  which  have  proved  effectual  in  controlling  the  spread  of 
the  affection  will  never  be  adopted. 

In  the  opinion  of  many  agriculturists,  something  less  stringent 
than  the  cattle-plague  regulations  would  be  sufficient  to  rid 
us  of  foot-and-mouth  complaint  and  pleuro-pneumonia ;  at 
best,  however,  it  can  only  be  said  that  the  idea  is  unsupported 
by  evidence — ten  years  application  of  the  cattle-plague  restric- 
tions over  the  whole  country  did  not  entirely  exterminate 
either  disease.  Certainly,  pleuro-pneumonia  existed  in  the 
London  dairies  during  the  whole  time,  and  in  several  in- 
stances cattle-plague  and  lung-disease  were  combined  in  the 
same  animal.  Foot-and-mouth  disease  subsided  to  such  propor- 
tions that  it  attracted  no  attention,  and  although  cases  of  the  dis- 
ease were  spoken  of  in  different  parts  of  the  country,  they  were 
not  thought  worthy  of  special  notice.  The  statement  which  has 
been  so  often  made,  that  if  any  instances  of  foot-and-mouth  dis- 
ease had  existed  at  the  time  immediately  preceding  the  removal 
of  the  cattle-plague  restrictions,  they  would  have  been  recorded, 
is  mere  assumption.  In  the  worst  periods  of  its  prevalence 
foot-and-mouth  disease  is  barely  noticed  in  veterinary  and  agri- 
cultural periodicals  ;  and  during  the  existence  of  cattle-plague 
it  excited  even  less  attention  than  usual ;  indeed,  the  affection 
was  not  often  referred  to,  unless  in  illustration  of  the  effect  on 
its  progress  which  the  establishment  of  cattle-plague  restrictions 
had  produced.  That  the  results  of  these  restrictive  regula- 
tions have  been  very  much  over-estimated,  recent  inquiry  has 
convinced  me. 

Writing  on  the  subject  of  foot-and-mouth  disease  in  1869, 
I  alluded  to  the  decrease  of  the  affection  under  the  cattle-plague 
regulations  in  these  terms : — 

*  From  this  time,  1863,  it  gradually  declined  until  1865,  when  it  recurred 
in  a  very  severe  form  immediately  upon  the  outbreak  of  cattle-plague,  not 
tinfrequently  attacking  the  animals  which  were  at  the  time  suffering  from 
that  disease.    Many  of  the  cases  of  eczema  which  were  examined  in  the 
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autumn  of  1865,  presented  remarkable  lesions  of  the  moutb,  the  abrasions  (rf 
the  membrane  of  the  palate  and  cheeks  being  as  extensive  as  they  were  in 
severe  cases  of  plague. 

'  Hundreds  of  cattle  affected  with  the  foot-and-mouth  complaint  were  seen 
in  the  beginning  of  1866,  but  when  the  restrictions  on  cattle  traffic  were 
carried  into  effect  with  an  increased  stringency,  as  the  cattle-plague  made  incur- 
sions into  new  districts,  mouth-and-foot  disease  and  pleuro-pneumonia  declined. 

'  For  a  period  of  six  months  during  the  summer  and  autumn  of  1867,  the 
disease  was  seldom  seen ;  the  cattle  in  the  Metropolitan  market  and  in  the 
lair,  were  free  from  the  affection,  and  a  like  immunity  from  its  attack  was 
enjoyed  by  animals  all  over  the  country.  Isolated  cases  might  be  met  with, 
but  it  is  certain  that,  at  the  time  of  cessation  of  the  cattle-plague,  the  live- 
stock of  the  United  Kingdom  were  more  entirely  exempt  from  infectious 
disease  than  they  had  been  for  many  years.' 

These  remarks  were  written  without  any  intention  to  prove  that 
foot-and-mouth  disease  had  been  absolutely  exterminated  by  the 
measures  which  had  been  used  for  the  eradication  of  cattle- 
plague.  It  was  generally  known  at  the  time  that  the  disease 
bad  subsided  to  a  remarkable  extent,  and  its  absence  from  the 
lairs  of  the  metropolitan  market  naturally  attracted  attention, 
but  it  was  never  suspected,  and  certainly  it  was  not  intended  to 
suggest,  that  the  malady  had  altogether  ceased.  On  the  contrary, 
it  was  known  to  exist  among  cattle  in  different  parts  of  the  country 
while  the  cattle-plague  regulations  were  in  force.  These -regular 
tions,  in  reality,  commenced  to  operate  on  March  24th,  1866, 
when  foot-and-mouth  complaint  was  very  prevalent,  but  less  io 
than  in  1865.  The  Order  of  March  24th,  1866,  provided  that 
fairs  and  markets  for  sale  or  exhibition  of  cattle  should  be  held 
only  by  licence,  that  foreign  cattle  should  not  be  moved  from 
the  town  or*  place  in  which  they  were  landed,  and  cattle  brought 
by  sea  from  any  part  of  the  United  Kingdom  could  not  be 
moved  from  the  town  or  place  alive  without  a  certificate  of 
health,  only  to  be  granted  after  proper  inspection. 

Cattle  could  not  be  moved  on  a  highway  between  sunrise  and 
sunset ;  no  movement  of  cattle  was  permitted  on  a  highway, 
railroad,  or  river,  without  a  licence;  and  even  hides,  and 
horns,  or  hoofs,  were  to  be  conveyed  under  strict  supervision. 
These  restrictions  were  continued,  and  even  mad«  more  severe 
from  time  to  time  until  June,  1868,  when  they  were  revoked  in 
reference  to  all  parts  of  the  country  excepting  the  metropolis, 
which  was  not  set  free  until  the  opening  of  the  Deptford  Market 
in  January,  1871. 

It  appears,  therefore,  that  the  cattle-plague  regulations  were  in 
operation  for  more  than  twelve  months,  that  is,  from  the  spring 
of  1866  to  the  summer  of  1867 — before  the  decline  of  foot-and 
mouth-disease  was  so  marked  as  to  excite  any  remark.  Accidental 
reference  to  my  notes  of  1867  has  just  reminded  me  that,  in  the 
beginning   of  1867,  while   the  regulations  were   most  rigidly 
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enforced,  I  inyestigated  an  instance  of  foot-and-mouth  disease 
at  Thirsk  of  so  virulent  a  kind  that  it  was  suspected  to  be  cattle- 
plague.  One  animal  died  about  the  time  of  my  arrival,  and  an 
examination  of  the  herd,  which  was  entirely  composed  of  Irish 
stores,  showed  that  the  disease  had  attacked  nearly  the  whole  of 
them,  and  was  rapidly  running  its  course,  notwithstanding  the 
extreme  coldness  of  the  season,  and  the  presence  of  a  deep  snow 
in  the  pastures  where  the  animals  were  placed. 

Mr.  Rayment,  the  Inspector  of  the  Metropolitan  Market,  has 
just  given  me  some  extracts  from  his  note-book  in  reference  to 
the  existence  of  foot-and-mouth  disease  in  the  Market  in  1867, 
observing,  at  the  same  time,  that  he  only  noted  instances  of  its 
unusual  prevalence. 

On  January  10th  many  animals  were  found  to  be  affected. 
March  14th  another  entry  occurs,  in  which  the  state  of  the  disease 
is  indicated  by  the  terms  "  rather  prevalent."  Again,  on  March 
18th  and  on  April  8th,  a  similar  entry  occurs.  On  April  18th  the 
record  is,  "  Foot-and-mouth  disease  very  prevalent."  May  13th 
a  similar  entry.  After  which  no  more  remarks  occur  until  the 
latter  part  of  the  same  year,  when  my  attention  was  called  by 
Mr.  Rayment  to  the  peculiar  form  which  the  disease  had  assumed 
among  the  cattle  in  the  lairs.  The  lesions  in  the  mouth  were 
most  severe,  resembling  those  of  cattle-plague.  For  some  months 
previously  no  cases  of  the  disease  had  been  recorded  as  having 
occurred  in  the  market  lairs,  and  if  Mr.  Rayment  had  not  observed 
the  unusual  character  of  the  diseased  parts  no  special  notice  would 
have  been  taken  of  it  then. 

In  the  winter  of  1867  the  first  cases  of  foot-and-mouth  disease 
in  the  lairs  of  the  Metropolitan  Market  were  detected  in  English 
beasts  ;  from  that  period  attacks  became  gradually  more  nume- 
rous, even  while  the  cattle-plague  regulations  were  in  force,  and 
a  still  more  rapid  extension  of  the  malady  was  observed  when 
they  were  revoked  in  June,  1868.  During  1869,  1870,  1871, 
and  part  of  1872,  the  disease  raged  with  remarkable  force, 
and  did  not  subside  until  the  autumn  of  1872.  And  now  at  the 
end  of  the  summer  of  1873  it  has  attained  a  position  as  low  as 
it  ever  reached  during  any  period  of  the  operation  of  the  cattle- 
plague  restrictions. 

Even  if  it  were  admitted,  however,  for  the  purpose  of  argu- 
ment, that  cattle-plague  and  foot-and-mouth  disease  were  simul- 
taneously extirpated  by  the  action  of  the  restrictions  which  were 
in  force,  the  fact  remains  that  the  result  was  gained  by  means 
which  could  only  be  justifiably  used  in  the  presence  of  such  an 
emergency  as  an  outbreak  of  cattle-plague.  On  the  o^her  hand, 
if  it  be  maintained  that  the  foot-and-mouth  disease  survived 
the  plague,  and  it  is  a  matter  of  certainty  that  it  did,  it  follows 
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that  even  cattle-plague  restrictions  would  not  be  absolutely 
effectual ;  and  in  any  case  there  is  nothing  to  justify  the  belief 
that  less  severe  measures  would  succeed. 

The  presumption  that  legislation  of  a  much  less  restrictive 
-character  may  diminish  the  rate  of  progress  of  the  disease  with- 
out seriously  interfering  with  the  free  movement  of  animals,  has,  in 
fact,  been  entirely  negatived  during  the  last  three  years,  when  foot- 
and-mouth  disease  has  prevailed  to  a  remarkable  extent  in  the 
presence  of  restrictions  quite  as  onerous  as  public  opinion  per- 
mitted, and  even  too  severe  to  enlist  general  sympathy,  or  ensure 
general  compliance,  yet  no  impression  was  made  on  the  progress 
of  the  disease,  chiefly,  it  is  admitted,  for  the  reason  that  the 
provisions  were  not  enforced  ;  nor  could  they  be  enforced.  All 
that  has  ever  been  advanced  in  proof  of  the  determination  of  the 
local  authorities  to  carry  them  out  is  included  in  the  statement 
of  the  number  of  convictions  which  had  been  obtained  against 
persons  who  infringed  them. 

The  plain  truth  of  the  matter  is,  people  will  not  submit  to 
restrictions  directed  against  an  evil  which  they  do  not  recognise 
-to  be  of  sufficient  importance  to  call  for  interference ;  and, 
plainly  enough,  stock-owners  do  not  care  enough  about  the  pre- 
vention of  foot-and-mouth  disease  to  take  the  most  simple  and  * 
obvious  precautions  against  it.  The  cry  has  always  been,  let  us 
be  secured  from  importation  of  foreign  diseases,  and  then  let  us 
alone.  In  the  mind  of  any  unprejudiced  inquirer  no  doubt  can 
«xist  that  this  feeling  is  almost  universal,  among  farmers,  a  few 
breeders  of  pedigree  stock  alone  being  excepted. 

No  hesitation  can  be  felt  in  admitting  the  reasonableness  of 
the  claim  to  be  protected  against  the  introduction  of  the  disease 
from  abroad  ;  and  the  legislative  restrictions  on  the  foreign  trade 
are  based  on  a  clear  recognition  of  the  claim.  The  measures 
which  are  enforced  at  all  the  ports  where  foreign  animals  are 
landed,  are  excessively  severe,  and  their  operation  has  been  so 
'effectual,  that  for  one  outbreak  which  has  been  traced  to  the 
movement  of  infected  foreign  stock,  a  thousand  outbreaks  have 
been  traced  to  the  movement  of  diseased  animals  from  one  part 
of  the  United  Kingdom  to  another ;  and  such  movement  could 
not  have  been  prevented  without  producing  positive  stagnation 
in  the  cattle-trade,  which  would  have  caused  more  injury  than 
the  unrestricted  spread  of  the  disease. 

Restrictions  on  the  importation  of  foreign  animals  arejosti- 
iiable  on  the  ground  that  they  form  a  comparatively  small  pro- 
portion of  our  total  supplies,  and  are  only  beneficial  to  us  io 
long  as  they  do  no  mischief ;  but  the  suggestion  which  has  been 
often  made  to  deal  with  Irish  stock  in  the  same  way  as 
foreign  animals  are  dealt  with  is  quite  unpractical  and  never 
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was  seriously  advanced.  Ireland  is  our  great  source  of  supply 
of  store  stock,  and  whether  the  animals  are  healthy  or  diseased,, 
we  must  have  them.  This  fact  is  well  known,  and  both  in 
theory  and  in  practice  admitted.  The  prevalence  of  foot-and- 
mouth  disease  in  Ireland  recently  did  not  in  the  slightest  degree 
affect  the  price  of  Irish  stock,  nor  lessen  the  demand  for  them  in 
this  country  ;  and  those  who  were  loudest  in  their  demands  for 
stoppage  of  importation  or  the  adoption  of  restrictions  which 
would  have  amounted  to  the  same  thing,  would  have  been  the 
most  appalled  had  their  suggestion  been  accepted  and  acted  on. 
The  Irish  cattle-trade  cannot  be  placed  on  the  same  footing  as 
the  foreign  cattle-trade,  for  the  paramount  reason  that  the  cir- 
cumstances are  essentially  dififerent  in  the  two  cases.  Foreign 
animals  are  in  no  way  under  our  jurisdiction  or  control  until 
they  are  landed  on  our  shores ;  we  cannot  cegulate  their  treat- 
ment in  the  countries  whence  they  are  exported,  and  therefore 
our  only  chance  of  safety  lies  in  the  establishment  of  severe 
restrictions,  which  shall  deter  the  exporter  from  sending  diseased 
stock,  and  protect  us,  as  far  as  possible,  from  infection  if  dis- 
eased animals  are  landed.  Reg^ations  framed  on  this  principle 
have  been  in  force  for  some  time  past,  and  it  is  sufficient  to 
say  of  them  that  they  have  been  generally  effectual  in  securing^ 
the  object  for  which  they  were  established. 

In  the  United  Kingdom  we  possess  the  power  to  apply 
sanitary  regulations  to  our  flocks  and  herds,  and  our  aim  should 
be  to  attack  such  an  affection  as  foot-and-mouth  disease  in  its 
centres ;  in  fact,  it  should  be  the  care  of  every  stock-owner  to- 
deal  with  the  malady  in  such  a  manner  that  the  risk  of  propa- 
gation should  be  reduced  to  a  minimum.  Legislation  on  the 
subject  may  well  be  limited,  as  it  now  is,  to  those  sections  of  the 
Act  which  provide  that  diseased  animals  shall  not  be  exposed 
in  public  places  or  otherwise  dealt  with  so  as  to  inflict  injury  on 
healthy  animals.  Further  than  this,  sanitary  law,  as  respects  foot- 
and-mouth  disease,  it  would  seem  from  our  experience,  cannot 
be  successfully  carried  ;  and  the  actual  details  of  measures  of  pre- 
vention must  be  left  to  the  energy  of  the  individual  who  is  most 
concerned,  the  stock-owner,  directed  by  the  veterinary  surgeon* 
Two  words,  isolation  and  disinfection,  taken  in  their  extended 
sense,  include  all  that  can  be  said  on  the  subject  of  prevention* 
The  disease  is  not  fatal,  and  therefore  there  is  no  justification 
for  the  adoption  of  the  stamping-out  system,  as  it  is  applied  to 
cattle-plague.  Considerable  loss  is,  however,  inflicted  on  the 
grazier  and  the  dairyman,  and  therefore  it  is  important  to 
employ  all  sanitary  means  to  regulate  the  course  of  the  disease, 
to  moderate  its  severity,  and  to  prevent  its  extension. 

Veterinary  science  is  quite  competent  to  deal  eflFectively  with 
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animal  plagues,  if  stock-owners  choose  to  avail  themselves  of  its 
aid  ;  but  it  is  futile  to  anticipate  any  advantage  from  the  adop- 
tion of  a  system  of  empirical  treatment  directed  by  uneducated 
men,  whose  chief  idea  is  to  cure  the  sick  beast  by  antiquated 
nostrums ;  while  the  subtle  infection  is  allowed  to  extend  its  area 
of  operations  unchecked.  Sanitary  regulations,  many  of  them 
restrictive  in  their  nature,  are  required  in  all  cases  of  outbreaks 
of  foot-and-mouth  disease ;  but  they  must,  to  be  effectual,  be 
applied  by  the  owner,  or  with  his  full  concurrence. 

Immediately  on  the  discovery  of  the  disease  in  a  herd,  it 
becomes  necessary  to  decide  whether  the  attempt  is  to  be  made 
to  limit  the  affection  to  the  animals  among  which  it  first  appears, 
or  the  disease  is  to  be  allowed  to  run  its  course.  If  the  circum- 
stances are  such  as  to  render  the  chances  of  escape  of  the  stock 
on  the  farm  very  slight,  direct  communication  of  the  contagion 
by  simply  introducing  a  little  of  the  saliva  of  the  sick  animals 
into  the  mouths  of  the  healthy  ones  on  a  tuft  of  hay  is  the  most 
effectual  way  of  getting  quickly  over  the  trouble,  while  the  disease, 
thus  induced,  is  almost  certain  to  be  mild  in  its  character.  This 
method  of  conveying  the  affection  to  all  the  animals  which,  in 
the  natural  course  of  things,  are  likely  to  be  attacked,  is  fiar 
preferable  to  permitting  the  association  of  diseased  with  healthy 
animals,  which  will  indeed  be  ultimately  attended  with  the  same 
restdt,  attained,  however,  in  an  irregular  manner,  and  at  the 
expense  of  considerable  time  and  anxiety. 

On  the  other  hand,  if  the  affection  be  detected  among  newly 
purchased  stock,  or  if  it  occur  among  fattening  beasts  or  dairy 
cows,  it  is  of  the  first  importance  to  prevent  its  spread,  by  isola- 
tion of  the  sick  animals,  and  the  use  of  disinfectants ;  but  even 
in  these  instances,  if  the  affection  shows  an  unmistakable  ten- 
dency to  extend,  inoculation  with  the  saliva  is  to  be  recom- 
mended. Whatever  course  the  stock-owner  may  determine 
to  adopt  in  reference  to  the  management  of  his  own  herd, 
the  commonest  consideration  for  the  welfare  of  the  stock  in  the 
neighbourhood  will  prompt  him  to  give  immediate  notice  of  the 
outbreak  on  his  farm  to  his  neighbours,  in  order  that  they  may 
protect  their  animals  from  infection  as  far  as  possible,  and  next, 
he  will  deem  it  a  matter  of  duty,  as  well  as  to  his  own  interest, 
to  limit  the  disease  to  his  own  stock  by  strict  attention  to  sani- 
tary regulations.  The  premises,  on  which  the  disease  exists, 
should  be  treated  as  an  infected  place  by  the  occupier  and  his 
servants.  Sick  animals  should  be  completely  isolated,  whether 
the  disease  has  arisen  naturally,  or  has  been  communicated  inten- 
tionally in  the  manner  suggested.  All  the  secretions  from  such 
cattle  should  be  disinfected  or  destroyed ;  milk  from  cows 
affected  with  the  disease  should  be  well  boiled  before  it  is  given 
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to  pigs  ;  all  the  manure  and  sweeping  of  the  sheds  should  be 
mixed  with  quick-lime,  and  a  solution  of  some  disinfectant,  as 
carbolic  acid,  one  part  to  fifty  of  water,  or  common  alum-water, 
may  be  used  to  wash  the  mouth,  nostrils,  udder,  and  feet  of  the 
sick  animals,  and  thus  destroy  the  virus  at  its  source. 

When  cattle  are  on  the  pastures  it  is  difficult  to  apply  these 
measures  effectively,  but  even  under  such  unfavourable  con- 
ditions the  disinfecting  solutions  may  be  employed  to  disinfect 
the  manure  in  the  field,  and  also  may  be  applied  to  the  parts 
of  animals  whence  discharges  issue  by  means  of  a  syringe  when 
close  approach  to  the  animals  is  not  possible. 

In  this  country  it  is  not  easy  to  compel  the  disinfection  of  the 
attendants  on  sick  cattle,  who  do  often  more  mischief  than  the 
animals  themselves  ;  but  the  farmer  who  is  anxious  to  limit 
the  spread  of  the  malady  should  be  alive  to  the  importance  of 
avoiding  this  source  of  danger  if  possible ;  and  if,  in  carrying 
out  the  necessary  precautions,  he  can,  by  exhortation  or  entreaty, 
cause  the  attendants  to  wash  their  hands  in  a  little  alum-water, 
and  tread  in  some  lime  every  time  they  leave  the  sick  cattle,  or 
the  places  in  which  they  are  kept,  he  will  have  the  satisfaction 
of  knowing  that  he  has  done  good  in  more  ways  than  one. 

Active  legislative  measures  in  respect  of  foot-and-mouth  dis- 
ease will  most  probably  in  future  be  confined  to  regulating  the 
movement  of  diseased  animals  on  public  roads,  the  careful 
watching  of  fairs  and  markets,  the  disinfection  of  pens  and 
places  in  which  diseased  animals  have  been  kept  for  sale  or 
during  transit,  and  the  application  of  stringent  restrictions  to 
imported  animals.  The  management  of  the  disease  among  home 
stock  will,  therefore,  devolve  on  the  farmer,  who  may,  if  he 
chooses,  effect  far  more  than  ever  could  be  done  by  oppressive 
enactments  which  cannot  be  enforced. 

Agricultural  Societies  and  Chambers  of  Agriculture  might  do 
good  service  by  recommending,  and,  as  far  as  their  influence 
extends,  ensuring  the  adoption  of  precautions  against  the  intro- 
duction of  foot-and-mouth  disease,  and  the  control  of  its  exten- 
sion where  it  has  appeared. 

First  in  importance  among  sanitary  regulations  is  the  separa- 
tion of  newly  purchased  stock  from  the  stock  on  the  farm  for 
several  days.  Next,  in  the  event  of  disease  appearing,  it  should 
be  a'special  object  with  the  owner  of  the  infected  herd  to  confine 
the  affection  to  his  own  premises,  and  then  to  decide  whether 
he  will  endeavour  to  arrest  its  spread,  or  assist  it  by  inoculation. 
Prevention  is  possible  where  facilities  exist  for  isolation  of  sick 
animals,  and  the  frequent  and  extensive  use  of  disinfectants.  In 
some  instances  where  foot-and-mouth  disease  has  appeared  in 
cowsheds,  the  constant  use  of  sawdust  saturated  with  carbolic 
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acid  on  the  floor  of  the  shed  has  been  followed  bj  the  cessation 
of  the  disease  after  a  few  animals  have  been  attacked,  and  there 
is  no  doubt  that  even  the  malignant  cattle-plague  was  kept  in 
check  in  several  instances  by  the  constant  employment  of  car- 
bolic acid,  although  the  animals  succumbed  as  soon  as  they 
were  removed  from  its  protective  influence. 

Other  agents  may  be  equally  efficacious  when  carbolic  acid  is 
objectionable.  Chloride  of  zinc,  chloride  of  lime,  chlorine  gas, 
sulphurous  acid  gas,  are  all  valuable  under  different  circum- 
stances, and  the  list  may  be  extended  according  to  the  experience 
of  the  person  who  has  the  sanitary  charge  of  the  district  where 
the  malady  prevails.  All  the  measures  employed  must  be  based 
on  the  principle  of  guarding  against  the  introduction  of  disease 
by  quarantine  of  newly  purchased  stock,  and  preventing  its 
spread  by  isolation  and  dii^infection.  Every  diseased  animal 
must  be  treated  as  a  manufactory  of  the  specific  poison,  and 
every  individual  and  substance  which  comes  in  contact  vrith 
the  animal  as  a  probable  medium  of  its  extension. 

The  question  will  always  return,  is  foot-and-mouth  disease 
an  affection  of  such  a  serious  character  as  to  render  this  degree 
of  circumspection  necessary  or  desirable  ?  And  the  answer  must 
be  left  to  the  agriculturists  of  the  kingdom.  If  they  decide 
that  the  object  is  worth  the  cost,  there  need  be  no  difficulty  in 
carrying  out  the  regulations  which  have  been  suggested. 


XIX, — Report  on  the  Contagious  and  Infectious  Diseases  of 
Animals  referred  to  in  the  Contagious  Diseases  {Animals) 
Act^  1869,  especiallg  with  respect  to  their  degree  of  prevalence  in 
1872.  By  Professor  G.  T.  Brown,  Chief  Inspector  of  the 
Veterinary  Department. 

[Reprinted  from  the  Report  of  the  Veterinary  Department  for  the  Year  1872.] 

Cattle  plague,  pleuro-pneumonia,  foot-and-mouth  disease, 
sheep-pox,  sheep-scab,  and  glanders  are  the  maladies  which  are 
enumerated  in  Section  VI.  of  the  Act,  in  explanation  of  the 
term  ''  contagious  or  infectious  disease."  The  section  gives 
power  to  the  Privy  Council  to  declare  from  time  to  time  any 
disease  to  be  a  contagious  or  infectious  disease  for  the  purposes  oif 
the  Act,  but  it  has  not  yet  been  found  necessary  to  add  to  the  list. 
Owing  to  the  modifications  which  result  from  certain  con- 
ditions of  climate  it  is  occasionally  the  case  that  an  outbreak  of 
an  entirely  new  disease  is  reported,  but,  on  inquiry,  it  has 
always  been  found  that  the  novel  affection  is  a  well-known 
malaily,  slightly  altered  by  the  circumstances  of  the  locality  in 
which  it  has  appeared.     Climate  undoubtedly  affects  the  dere* 
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lopment  of  various  maladies  to  a  considerable  degree.  There 
are  certain  affections,  for  example,  in  Eastern  Europe  which 
appear  to  spread  by  contagion.  These  affections,  as  they  are 
represented  in  our  country,  are  usually  confined  to  the  localities 
in  which  they  appear,  and  never  extend  to  a  distance  in  the 
way  that  ordinary  infectious  and  contagious  diseases  are  known 
to  do. 

Various  forms  of  blood  disease  which  are  known  by  the  terms 
*'  anthrax  "  or  "  charbon  "  seem  to  be  highly  infectious  in  some 
parts  of  the  continent,  and  instances  have  occurred,  even  in  Ire- 
land, of  the  spread  of  these  maladies  apparently  from  infection. 
But  in  England  this  peculiarity  has  not  been  observed.  These 
diseases  very  commonly  occur  under  certain  conditions  of  soil 
and  management  of  animals,  but  they  never  extend  beyond  the 
district  and  seldom  beyond  the  premises  in  which  they  arise. 

Contagious  and  infectious  diseases  are  presumed  to  be  com- 
municated by  means  of  certain  "  germs "  in  which  the  con- 
tagious property  resides.  The  term  "contagium"  has  been 
suggested  by  Dr.  Beale  as  a  convenient  one  for  the  purpose  of 
expressing  this  quality. 

Sometimes  it  is  necessary  for  actual  contact  to  take  place 
either  between  the  healthy  and  diseased  animal,  or  between  the 
healthy  animal  and  some  of  the  secretions  or  excretions  from 
the  sick  one.  In  other  cases  it  appears  that  the  particles  of  con- 
tagium  are  so  exceedingly  minute  that  they  may  be  conveyed  in 
the  animal's  breath,  the  exhalations  from  the  surface  generally, 
and  may  be  wafted  by  the  atmosphere  to  a  considerable  dis- 
tance. 

The  term  "  volatile "  which  has  been  used  to  express  this 
ready  diffusibility  of  the  contagium  is  by  no  means  well  chosen. 
Indeed  it  is  almost  certain  that  the  assumption  of  the  gaseous 
form  would  necessitate  the  destruction  of  that  vitality  on  which 
the  activity  of  contagium  depends. 

Considerable  mystery  commonly  attends  the  progress  of  an 
infectious  malady.  An  outbreak  occurs  in  a  particular  part  of 
a  district ;  a  number  of  animals  in  the  immediate  neighbour- 
hood are  affected  in  the  ordinary  course  of  the  disease,  and 
there  is  no  difficulty  in  tracing  the  methods  of  communication  of 
the  contagium  from  the  original  centre.  But  suddenly  the  dis- 
ease appears  in  a  new  district  some  miles  distant  from  the  place 
where  tlie  outbreak  occurred,  and  no  communication  whatever 
can  be  shown  to  exist  between  the  two  localities. 

In  such  instances  it  is  sometimes  discovered,  and  it  may  be 
generally  assumed  that  the  "contagium"  has  been  conveyed 
indirectly  by  the  agency  of  persons  or  substances  which  have 
been  in  contact  with  the  diseased  animals. 
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This  view,  however,  does  not  satisfy  all  observers,  and  it  con* 
sequently  happens  that  a  large  number  of  persons  believe,  in 
reference  to  all  infectious  maladies,  that  they  do  not  possess  the 
property  of  communication  by  contact,  but  are  disseminated  in 
accordance  with  certain  peculiar  atmospheric  conditions,  the 
nature  of  which,  however,  they  do  not  profess  to  understand. 
During  the  progress  of  the  cattle  plague  many  persons  held  the 
belief  that  the  disease  was  in  no  way  infectious  or  contagious, 
and  they  manifested  their  indifference  to  the  consequences  of 
indirect  communication  between  sick  and  healthy  stock  by 
passing  freely  from  one  to  the  other.  In  a  great  many  instances 
the  result  of  this  course  of  procedure  was,  as  might  be  expected, 
communication  of  the  disease  to  the  healthy  -animals ;  but  in 
some  few  instances  herds  which  were  so  injudiciously  treated 
nevertheless  escaped. 

Setting  aside  certain  exceptions  which  occasionally  present 
themselves,  and  to  which  more  than  necessary  importance  is 
often  attached,  it  is  true  that  contagious  and  infectious  diseases 
spread  in  obedience  to  the  operation  of  well-known  laws,  that 
they  assume  a  virulent  form  when  their  course  is  unrestricted, 
and  that  they  may  be,  with  almost  absolute  certainty,  extermi- 
nated by  the  application  of  stringent  measures. 

This  statement  is  made  with  confidence,  notwithstanding  the 
allegation  that  the  operation  of  the  Contagious  Diseases  (Animals) 
Act  has  not  materially  influenced  the  spread  of  infections  ana 
contagious  diseases  among  the  stock  of  our  own  country.  Ad- 
mitting the  allegation  to  be  true,  it  is  not  difficult  of  explana^ 
tion.  In  the  first  place,  as  far  as  personal  observation  enables 
me  to  decide,  the  Act  has  not  been  carried  out  effectually  in  any 
one  district,  to  say  nothing  of  the  whole  country*  The  most 
energetic  action  which  I  have  witnessed  has  consisted  simply  in 
the  punishment  of  offenders  against  the  law — a  proceeding 
which,  however  desirable,  obviously  can  have  little  ii^bience  in 
preventing  the  spread  of  the  disease  which  has  been  occasioned 
by  the  negligence  of  the  offending  parties. 

Again,  the  sanitary  care  of  the  stock  of  the  country,  which 
should  be  placed  in  the  hands  of  veterinary  surgeons  has  been 
very  generally  left  to  the  police,  who,  however  valuable  as 
assistants  in  carrying  out  the  details  of  the  various  sections  of 
the  Act  are  quite  incompetent  to  detect  the  existence  of  disease, 
to  decide  as  to  its  nature,  or  advise  in  reference  to  the  curative 
or  preventive  measures  which  may  be  necessary. 

The  fact  that  additional  veterinary  inspectors  are  appointed 
immediately  on  the  appearance  of  the  cattle  plague  in  the  country 
is  of  itself  a  proof  that  the  local  authorities  admit  the  value  of 
professional  aid.     Considerable   additional  expense  would  on* 
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doubtedly  attend  the  employment  of  professional  men  as  inspec- 
tors all  over  the  country,  and  it  is  presumably  on  this  ground 
their  services  have  been  generally  dispensed  with.  The  objec- 
tion, however,  has  nothing  to  do  with  the  fact  which  has  been 
stated,  namely,  that  the  Contagious  Diseases  (Animals)  Act  has 
not  been  fairly  tested,  excepting  on  those  occasions  when  the 
prevalence  of  cattle  plague  or  sheep-pox  rendered  it  absolutely 
necessary  that  its  provisions  should  be  systematically  and  ener- 
getically enforced,  and  on  those  occasions  it  has  always  proved 
equal  to  the  extermination  of  the  diseases,  notwithstanding  that 
the  imperfection  of  some  of  its  sections  has  caused  unnecessary 
delay  in  the  adoption  of  the  measures  of  repression. 

The  record  of  the  contagious  and  infectious  diseases  of  animals 
for  1872  has  a  distinctive  character  owing  to  the  outbreak  of 
cattle  plague  in  Yorkshire,  the  history  of  it  will  occupy  the  most 
prominent  position  in  this  Report. 

The  History  of  the  Outbbeak  of  the  Cattle  Plague  in  Yorkshibb. 

It  is  a  remarkable  circomstance  that  cattle  plague  was  first  detected  in  the 
neighbourhood  of  Pocklington,  the  place  into  which  it  was  last  introduced. 
Its  existence  for  some  time  previously  in  the  districts  of  Patrington  and 
Bridlington  was  altogether  unsuspected.  The  presence  of  cattle  plague  in  an 
important  agricultural  county  for  a  period  of  at  least  a  month  before  it  was 
detected,  was  in  all  probability  due  to  the  accident  of  its  appearance  in  places 
where  few  cattle  where  congregated  together,  and  where  consequently  only 
single  cases  of  the  affection  occurred  at  intervals. 

The  usual  reticence  of  stock-owners  in  reference  to  the  existence  of  disease 
among  their  animals  wilLin  some  measure  explain  the  concealment  of  the 
malady;  and  the  slaughter  of  diseased  animals  by  the  butcher  naturally 
retarded  its  spread  although  it  failed  to  completely  extinguish  it. 

When  cattle  plague  attacked  a  large  herd  and  was  left  to  run  its  course  un- 
checked under  the  impression  that  it  was  the  common  foot-and-mouth  disease, 
the  discovery  of  its  true  nature  necessarily  followed  the  observation  of  ravagea. 

As  soon  as  intelligence  of  the  outbreas  near  Pocklington  was  received  an 
investigation  was  commenced,  and,  step  by  step,  all  the  important  particulars 
were  elicited. 

Meanwhile,  evidence,  which  was  sometimes  incomplete,  often  contradictory, 
and  more  than  once  misleading,  had  to  be  examined,  and  it  was  only  after 
some  weeks  had  been  spent  in  the  investigation  that  sufficient  facts  were 
collected  to  justify  the  formation  of  a  definite  opinion  as  to  the  origin  of  the 
disease. 

Before  the  report  of  the  outbreak  in  Yorkshire  was  sent  to  the  Yeterinaiy 
Department,  it  was  well  known  that  the  risk  of  the  introduction  of  cattle 
pk^e  had  been  several  times  incurred  by  the  importation  of  Russian  cattle, 
suffering  from  the  affection,  during  the  month  of  July ;  and  it  will  be  desirable, 
in  order  to  give  a  coimected  account  of  the  circumstances  attending  the  trans- 
mission of  the  disease  to  home-bred  stock,  to  refer  briefly  to  the  importation 
of  plague-infected  cattle  into  the  port«  of  London,  HuU,  Hartlepool,  l^ew- 
castle-upon-Tyne,  and  Leith. 

Mr.  Nissler,  cattle-dealer,  of  Cronstadt,  purchased,  during  the  summer,  a 
large  number  of  cattle  in  St.  Petersburg  market. 

From  St.  Petersburg  the  animals  were  sent  to  Cronstadt,  in  order  that 
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vessels  whicli  were  compelled  fo  take  in  only  part  of  their  cargo  at  St  Peters- 
burg owing  to  the  insufficient  depth  of  water  might  call  at  Gronstadt,  and 
take  in  their  complement  of  cattle  to  convey  them  to  England,  and  elsewliere. 
About  50  of  the  cattle  were  shipped  to  Lubeck,  where  they  arriyed  on  the 
17th  July  ;  from  Lubeck  the  animals  were  sent  by  rail  to  Hamburg,  and  on 
their  arrival  were  driven  to  a  field  at  Lockstedt  on  tbe  HoLstein  frontier. 
Forty  of  them  were  afterwards  shipped  to  Hartlepool,  Newcastle,  and  Hull. 
Of  the  remaining  ten,  one  died  and  nine  were  slaughtered  by  the  batcher  who 
bought  them. 

The  outbreak  of  cattle  plague  in  Hamburg  was  traced  to  the  prsBence  of 
these  Russian  animals  in  the  meadows  at  Lockstedt.  The  disease  rapidly 
spread  to  a  large  herd  of  German  cattle  which  were  grazing  in  an  adjoining 
field.  On  the  26th  July  one  of  these  cattle  was  found  dead.  On  the  next 
day  two  more  were  very  ill,  and  were  killed,  and  on  the  5th  Aogust  the 
remainder  of  the  herd  were  destroyed  as  well  as  seven  beasts  in  an  adjoining  field. 

Subsequently  38  of  the  Russian  cattle  were  sent  to  Berlin,  where  they  were 
seized  by  the  authorities,  and  immediately  destroyed,  in  consequence  of  cattle 
plague  being  detected  among  them.  The  rest  of  the  animals  were  sent  to 
this  country  with  the  exception  of  about  50,  which  appear  to  have  been  sent 
to  Gronstadt,  and  sold  there.  Tbe  infected  cargoes  arrived  here  in  the  follow- 
ing order : — 

On  the  17th  July  the  *  Leda'  brought  25  cattle  from  Gronstadt  to  Deptfocd 
market.  No  disease  was  detected  among  those  animals  when  they  were  first 
landed,  but  before  the  period  of  detention  had  elapsed  one  of  them  died,  and 
on  a  post-mortem  examination  lesions  of  cattle  plague  were  evident. 

On  the  21st  July  the  '  British  Queen '  arrived  at  Hartlepool  from  Hamburg 
with  a  cargo  of  cattle  and  sheep.  Some  of  the  cattle  were  Russian  imiinftlii, 
and  one  of  them,  there  is  every  reason  to  believe,  was  the  subject  of  cattle 
plague,  although  the  disease  was  not  officially  declared,  in  consequence  of  the 
animal  having  been  slaughtered  by  the  owner  without  the  inspector's  know- 
ledge or  consent.  All  the  animals  of  thjs  cargo  were  slaughtcnred  within  the 
defined  part,  the  sheep  as  well  as  the  cattle,  in  consequence  of  foot-and-mouth 
disease  having  been  detected  soon  after  the  animals  were  landed. 

On  the  22nd  July  the  *  Brigadier '  from  Hamburg'  arrived  at  Newcastle 
upon-Tyne  with  a  cargo  of  70  German  and  8  Russian  cattle.  The  G^emum 
cattle  were  healthy,  with  the  exception  of  two,  which  were  sofiering  from 
foot-and-mouth  disease.  One  of  the  Russian  cattle  was  ill,  and  died  soon  after 
being  landed.  In  this  case  also  the  inspector  found  the  characteristic  evidences  <d 
cattle  plague  on  a  post-mortem  examination.  All  the  animals  were  slanghtered 
in  tbe  defined  part  of  the  port,  and  the  carcases  of  the  plague-infected  animals 
were  disinfected  and  sent  in  charge  of  an  officer  to  a  manure  manuDMStory 
and  there  destroyed  by  immersion  in  vitriol.  It  was  afterwards  ascertained 
that  one  animal  of  this  cargo  had  died  on  the  voyage  and  been  thrown  over- 
board. 

On  the  23rd  July  tbe  '  Benachie '  from  Gronstadt  arrived  at  the  port  of 
Lcith  with  50  Russian  cattle  on  board.  On  massing  an  inspection  of  these 
animals  on  board  the  ship  the  inspector  discovered  that  13  of  them  were  the 
subjects  of  cattle  plague.  These  animals  were  slaughtered  and  thrown  over- 
board at  sea  many  miles  from  the  land,  under  the  superinteodence  of  the 
veterinary  inspector  of  the  port.  The  rest  of  the  animals  of  the  carg^  were 
slaughtered  on  board,  and  the  carcases  were  removed  in  lighters,  ti^en  oat  to 
sea,  and  thrown  overboard.  It  would  appear  that  the  majority  of  the  carcases 
so  treated  were  carried  out  to  sea,  as  only  portions  of  offitl  and  parts  of  car- 
cases were  subsequently  washed  ashore  on  the  Scotch  coast. 

On  the  25th  July  the  *  Joseph  S<Mimes,*  from  Gronstadt,  arrived  at  Hall 
with  56  Russian  cattle  on  board.  This  vessel  with  its  cargo  will  be  refiecred 
to  in  another  part  of  the  Report. 
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On  the  28th  July  the  *  Viatka,'  from  Cronstadt,  arrived  at  Deptford  with 
35  Russian  cattle  on  board,  lliis  vessel  had  taken  40  animals  on  board,  but 
five  of  them  had  died  during  the  voyage  and  been  thrown  overboard.  On  an 
inspection  being  made  of  the  animals  immediately  after  they  were  landed  at 
Deptford  three  of  them  were  found  to  be  affected  with  cattle  plague  in  its 
early  stage,  and  before  the  slaughter  of  the  cargo  could  be  complete  several 
others  gave  evidence  of  being  affected.  The  diseased  animals  were  slaughtered, 
and  the  carcases  were  destroyed  by  being  placed  in  large  iron  digesters  (which 
are  provided  for  the  purpose  in  the  Deptford  market)  and  submitted  to  a  high 
temperature  by  the  introduction  of  condensed  steam.  The  offal  and  skins  of 
all  the  animals  were  disinfected. 

On  the  29th  of  July  the  *  Brigadier  *  returned  to  Newcastle-upon-Tyne  from 
Hamburg  with  103  German  cattle  on  board.  The  veterinary  inspector  on 
examining  these  animals  detected  cattle  plague  among  them.  The  cargo  was 
accordingly  dealt  with  as  the  previous  one  had  been.  It  is  evident  that  these 
animals  must  have  been  infected  when  they  left  the  port  of  Hamburg. 

On  the  29th  July  the  'Gipsy  Queen'  arrived  at  West  Hartlepool  from 
Hamburg  with  26  German  catde  on  board.  None  of  these  animals  were 
observed  to  be  ill  when  they  were  first  landed,  but  before  the  period  of  deten- 
tion had  elapsed  several  of  them  gave  evidence  of  being  infected  with  cattle 
plague.  All  the  cattle  were  slaughtered,  the  carcases  were  disinfected  and 
binned  by  order  of  the  local  authority  under  the  superintendence  of  the  vete- 
rinary inspector.  It  is  scarcely  necessary  to  remark  that  in  all  instances  the 
vcsssels  which  brought  plague-infected  animals  into  a  port  were  cleansed  and 
disinfected  under  the .  direction  of  the  veterinary  inspector  before  being 
"  cleared,*'  and  it  appears  that  in  every  instance  but  one,  the  means  which 
were  adopted  to  prevent  the  communication  of  cattle  plague  to  animals  in  this 
country  were  effectuaL 

The  history  of  the  cargo  of  Russian  cattle  which  introduced  the  cattle 
plague  into  Yorkshire  mav  now  be  proceeded  with. 

In  July  last  year,  the  landing  of  animals  infected  with  cattle  plague  from 
Russia  at  the  Deptford  market,  led  to  the  passing  of  an  Order  of  Council  pro- 
hibiting the  importation  of  Russian  animals.  Before  the  Order  came  into 
force,  however,  several  cargoes  of  cattle  which  had  been  shipped  at  Cronstadt 
were  on  the  sea,  bound  to  English  ports.  The  *  Joseph  Soames,'  the  ship  in 
which  we  are^most  interested,  left  Cronstradt  on  July  16th  with  58  cattle 
on  board,  and  a  general  cargo  consisting  of  iron,  to  be  shipped  to  New  York ; 
cow-hair  and  wool  for  Antwerp  and  Dunkirk ;  hemp,  wood,  tow,  wheat,  mats^ 
and  bags  destined  for  Hull,  from  which  port  the  other  part  of  the  general, 
cargo  was  intended  to  be  shipped  to  America,  Belgium,  and  France. 

On  the  second  day  after  leaving  Cronstadt  one  of  the  cattle  died,  and  was 
thrown  overboard.  On  the  fourth  day  another  animal  died,  and  was  also 
thrown  overboard.  Both  those  animals  were  examined,  and  it  was  stated  that 
they  were  found  to  have  died  from  choking,  but  subsequent  events  justified 
the  conclusion  that  both  of  them  were  affected  with  cattle  plague.  On  July 
25th,  the  vessel  arrived  at  Hull  and  entered  the  Humber  dock  early  in  the 
morning  of  that  day.  Immediately  on  the  arrival  of  the  ship  the  customs' 
officer  went  on  board  ;  information  was  sent  to  the  veterinary  inspector,  who 
immediately  attended,  and,  after  examining  the  56  cattle,  reported  that  some 
of  them  were  affected  with  cattle  plague.  The  Order  of  Council  referred  to 
previously  was  then  in  force,  and  the  animals  consequently  were  not  permitted 
to  land.  Meanwhile,  the  passengers,  eight  in  number,  and  also  the  crew,  went 
on  shore.  The  ship  was  left  in  charge  of  a  customs'  officer,  and  information  was 
immediately  telegraphed  to  London  by  the  veterinary  inspector,  who  required 
instructions  as  to  the  disposal  of  the  cattle.  Directions  were  given  to  prevent 
communication  with  the  shore,  but,  notwithstanding  all  that  was  done,  there 
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is  no  doubt  that  frequent  communication  took  place.  Persons  concerned  about 
the  cattle  visited  the  ship,  and  while  the  vessel  was  lying  in  the  dock  the 
removal  of  the  general  cargo  from  the  hold  was  continued.  On  Friday,  July 
26th,  I  proceeded  on  board  the  *  Joseph  Soames,*  accompanied  by  Professor 
Simonds,  and  after  making  a  careful  examination  of  all  the  cattle,  we  ascer- 
tained that  18  of  them  presented  decided  evidence  of  being  affected  with  cattle 
plague.  Under  these  circumstances  it  became  absolutely  necessary  that  the  whole 
of  the  cargo  should  be  slaughtered  and  the  carcases  in  some  way  destroyed. 
At  this  point  a  serious  difficulty  arose,  llie  defined  part  of  the  port  of  Hull 
includes  the  landing-places,  the  Customs'  depCt  in  Bath  Place,  and  several 
slaughter-houses  in  that  part  of  the  town  which  is  nearest  to  the  places  where 
the  cattle  are  landed.  No  ground  was  available  in  which  carcases  could  be 
buried  without  previously  being  taken  through  the  streets  of  the  town ;  and 
within  the  defined  part  there  existed  no  appliances  for  the  destruction  of  them 
by  burning  or  boiling.  The  only  course  that  presented  itself  was  the  sinking 
of  the  carcases  at  sea,  and  after  communication  with  the  local  authority,  whose 
inspector  was  in  attendance  from  the  first,  it  was  decided  to  slaughter  the 
animals  on  board  the  vessel,  pack  the  carcases  in  lighters,  and  sink  them,  in 
accordance  with  the  terms  of  the  Order,  more  than  three  miles  from  the 
British  coast.  Steps  were  immediately  taken  to  carry  this  intention  into 
efifect;  all  the  animals  were  slaughtered  on  board  on  July  27th,  the  carcases 
were  packed  in  two  lighters,  battened  down,  roped  across,  and  at  high  tide' 
about  11  o'clock  the  same  night  they  were  towed  out  to  sea.  The  means 
employed  to  sink  the  lighters  proved  to  be  quite  inadequate,  and  they  were  finally 
turned  adrift,  information  of  the  event  was  communicated  to  me  on  July 
the  28th,  about  the  middle  of  the  day,  by  the  officerof  the  local  authority 
who  had  been  sent  out  in  charge  of  the  carcases.  Notwithstanding  that  I  was 
fully  aware  of  the  grave  error  which  had  been  committed  in  not  bringing  the 
lighters  back  again  into  the  Humber,  when  it  was  found  that  the  appliances 
for  sinking  them  were  not  sufficient,  I  was  unable  to  suggest  any  remedy.  It 
was  anticipated  that  the  carcases,  and  most  probably  tiie  lighters  in  which 
they  were  placed,  would  be  stranded  on  some  part  of  the  English  coast,  but 

Erevious  experience  of  such  an  occurrence  did  not  justify  any  serious  appre- 
ension  of  its  consequences. 

One  of  the  lighters  and  all,  or  nearly  all,  the  carcases  were  subBequently 
cast  ashore  on  various  parts  of  the  Lincolnshire  and  Norfolk  coasts. 

On  the  morning  of  the  29th  July  one  of  the  lighters  was  seen  about  eight 
miles  from  the  shore  at  Dimlington.  On  Friday  the  second  of  August,  this 
lighter,  marked  "  W.  Brown,  Hull,  No.  9,*'  with  40  carcases,  was  washed 
ashore  at  Huttoft,  on  the  coast  of  Lincolnshire,  in  the  port  of  Boston.  On 
August  28th  it  was  reported  that  a  number  of  carcases  of  Russian  cattle  had 
been  washed  ashore  on  the  north-west  coast  of  Norfolk,  and  between  the  8th 
and  30th  of  August  the  returns  of  the  Receiver  of  Wreck  mention  six  car- 
cases which  were  washed  ashore  in  the  port  of  Wells. 

All  these  carcases  were  buried  under  the  direction  of  the  Customs  authoritiei 
in  accordance  with  the  conditions  of  the  Order  of  Council  relating  to  the  burial 
of  carcases.  The  actual  number  stranded  is  55,  of  which  48  were  washdd 
ashore  in  Lincolnshire  at  Boston  and  Grimsby,  and  7  at  the  port  of  Welb. 
On  the  assumption  that  all  these  animals  came  from  the  '  Joseph  Soames  * 
only  one  carcase  remains  to  be  accounted  for.  It  is  not,  however,  absolutely 
clear  that  all  the  carcases  were  those  of  the  Russian  cattle.  In  any  case  it 
can  now  be  confidently  asserted  that  no  outbreak  of  cattle  plague  occurred  in 
any  part  of  the  country  where  the  carcases  were  stranded. 

Some  weeks  passed  after  the  last  carcases  had  been  buried,  and  it  was 
anticipated  that  all  danger  had  passed,  when  intelligence  of  the  alleged  exist- 
ence of  cattle  plague  among  a  herd  of  22  cattle  belonging  to  Mr.  Berryman,  of 
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Yapham,  near  Poclclingtoii,  in  the  East  Riding  of  Torkshire,  was  telegraphed 
to  the  Veterinary  De|>artraent. 

An  investigation  was  immediately  ordered,  and  Mr.  Wilkinson,  Veterinary 
Inspector,  of  Newcastle-on-Tyne,  was  instructed  to  proceed  to  Focklington, 
which  place  he  reached  on  the  evening  of  the  day  on  which  information  of  the 
outbreak  was  received  in  London ;  and,  after  inspecting  the  diseased  cattle, 
he  had  no  hesitation  in  reporiing  that  they  were  suffering  from  rinderpest. 
All  the  regulations  of  the  Contagious  Diseases  (Animals^  Act,  1869,  and  the 
Orders  relating  to  cattle  plague  were  directly  put  in  wrce.  The  whole  of 
the  cattle  forming  the  infected  herd  were  killed  and  buried,  the  proceeding 
occupying  the  greater  part  of  the  two  following  days,  and  the  district  was 
declared  "  infected  "  by  the  local  authority. 

On  my  arrival  at  Pocklington  I  ascertained  that  a  considerable  number  of 
cattle  belonjiing  to  different  owners  had  been  pastured  in  the  fields  adjacent 
to  Mr.  I^rryman*s  lands.  Some  of  these  cattle  had  been  removed  by  the 
owners  before  the  nature  of  the  disease  among  Mr.  Berryman's  cattle  was 
known,  but  there  was  reason  to  apprehend  that  they  had  been  exposed  to  the 
infection.  On  this  presumption  1  pointed  out  to  the  local  authority  the  risk 
which  was  incurred  of  the  spreading  of  the  disease ;  however,  as  the  catlie 
had  not  been  in  contact  with  the  diseased  animals,  it  did  not  appear  that  thej 
could  be  slaughtered  by  order  of  the  authorities.  They  were  all  included 
within  the  boundaries  of  the  infected  district,  and  could  consequently  be  kept 
under  supervision. 

It  is  a  matter  of  absolute  certainty  that  at  the  time  of  my  visit  the  infec- 
tion had  actually  extended  to  some  of  the  herds  referred  to,  although  no  indica- 
tion of  disease  was  detected  until  a  week  after  the  slaughter  of  Mr.  Berryman's 
herd. 

The  cattle  plague  extended  by  degrees  from  Yapham  until  it  reached  the 
stock  on  a  farm  about  five  miles  distant,  and  notwithstanding  the  active  steps 
which  were  taken  by  the  authorities  of  Pocklington  to  carry  out  the  law,  the 
plague  was  not  finally  extinguished  until  the  last  week  in  October. 

At  the  commencement  of  the  investigation  the  following  particulars  referring 
to  the  introduction  of  the  disease  into  Yapham  were  furnished  to  me  by  Mr. 
Berryman : — 

On  August  19th  Mr.  Berryman  bought,  at  Hunmanby  market,  22  cattle  of 
Mr.  Woodcock  of  Bridlington,  who  ha^  26  cattle  in  the  market  for  sale.  Oa 
the  same  evening  the  22  b^ts  bought  by  Mr.  Berryman  were  driven  to  Driffield, 
a  distance  of  14  miles,  and  pastured  in  a  field  by  themselves,  near  the  Falcon 
Inn.  The  next  day  the  animals  were  driven  to  Pocklington,  a  distance  of 
16  miles,  and  [)lac^  in  Mr.  Berryman's  paddock  outside  the  town.  On  the 
following  day  they  were  driven  a  distance  of  two  miles  to  fields  in  Mr.  Berry- 
man's  occujiation  at  Yapham.  where  they  remained.  Mr.  Berryman  did  not 
see  the  animals  for  two  or  three  days  after  their  arrival  at  Yapham,  and  when 
he  did  visit  the  pastures  in  which  they  were  kept,  he  did  not  like  tho  appear- 
ance of  several  of  them.  However,  expecting  an  outbreak  of  foot-and-mouth 
disease,  he  was  not  alarmed  at  the  slight  signs  of  illness  which  he  detected. 
Nothing  of  consequence  occurred  until  August  27th,  when  the  herdman 
informed  Mr.  Berryman  that  two  of  the  cattle  were  very  ill.  On  the  next 
day  one  of  the  blasts  was  in  a  dying  state  and  the  other  suffering  severely. 
Both  these  animals  died  shortly  afterwards. 

The  symptoms  which  Mr.  Berryman  noticed  were  diarrhoea,  discharge  from 
eyes  and  nostrils,  and  soreness  of  month.  Veterinary  aid  was  sought,  and 
the  sick  animals  were  placed  under  treatment,  llie  disease  rapidly  spread 
among  the  herd,  several  beasts  died,  and  the  veterinary  inspector  of  the  dis- 
trict was  led  to  suspect  the  existence  of  cattle  plague.  Owing  to  the  report 
which  he  sent  to  tlie  local  authority  a  meeting  of  the  magistrates  was  held  on 
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September  8rd,  and  a  telegram  was  sent  to  the  Veterinary  Department  of 
the  Priyy  C!ouncil  reporting  the  existence  of  cattle  plague  in  the  district. 

Before  the  disease  was  officially  declared,  8  cattle  of  the  herd  had  died,. 
11  others  were  affected,  and  only  3  were  reported  free  from  disease. 

From  these  facts  it  was  evident  that  one  or  more  of  the  22  animals  bought  at 
Hunmanby  market  on  19th  August,  must  have  been  infected  at  or  about  the 
time  of  purchase.  It  consequently  became  absolutely  necessary  to  asoertaiu 
whence  the  animals  which  were  in  the  market  on  that  day  had  come,  and  in 
what  way  they  had  all  been  disposed  of. 

The  market  at  Hunmanby  is  held  chiefly  for  the  sale  of  fat  stock,  and  I 
was  assured  that  the  26  cattle  sold  by  Mr.  Woodcock  were  the  only  store 
cattle  in  the  market  on  August  19th.  Accordingly  my  inquiries  had  special 
reference  to  those  animals.  Before  I  left  Pocklington  I  was  informed  that  at 
least  two  of  the  lot  of  22  bought  by  Mr.  Berryman  at  Hunmanby  had  been 
in  possession  of  Mr.  Taylor,  of  Sewerby  Cottage,  Bridlington.  It  was  also 
stated  that  these  animals  had  been  bought  by  Mr.  Taylor  in  Hull  market,, 
where  they  had  been  sent  from  Lincolnshire.  By  a  very  obvious  process  of 
induction  the  theory  was  at  once  established  that  cattle  plague  had  been  first 
introduced  into  Lincolnshire  through  the*  agency  of  the  carcases  of  diseased 
Bussian  cattle  which  were  stranded  on  the  Lincolnshire  coast  after  having 
been  removed  from  the  '  Joseph  iSoames'  and  put  in  lighters  for  the  purpose  <S 
being  sunk  at  sea. 

This  explanation  of  the  origin  of  the  cattle  plague  in  Yorkshire  was  unhesi- 
tatingly adopted,  and  although  subsequent  inc^uiry  proved  it  to  be  entirdy 
erroneous,  the  idea  that  the  infection  emanated  in  some  way  from  the  stranded 
carcases  is  still  to  some  extent  entertained.  Disregarding  the  solution  of  the 
difficulty  thus  suggested,  I  proceeded  to  Bridlington  under  the  conviction  that 
cattle  plague  had  existed  on  Mr.  Taylor's  farm  before  the  animals  which  be 
sold  to  Mr.  Woodcock  were  sent  to  Hunmanby  market,  a  conviction  whickk 
was  strengthened  by  the  evidence  obtained  immediately  on  mv  arrival  at 
Bridlington,  where,  as  I  afterwards  discovered,  cattle  plague  was  then  existing 
in  several  places. 

The  primary  object  of  inquiry  was  the  origin  and  destination  of  the  lot  d 
26  store  cattle  sold  by  Mr.  Woodcock  at  Hunmanby  on  August  19th.  Some 
time  was  occupied  in  completing  the  inquiry,  but  the  result  may  be  written 
in  a  few  words. 

Mr.  Woodcock  bought  26  cattle  of  Mr.  Wise,  near  Bridlington,  who  had 
grazed  them  during  the  summer.  All  these  animals,  however,  and  all  Mr. 
Wise's  stock  may  be  at  once  exempted  from  suspicion. 

Mr.  Woodcock  next  sold  three  of  the  lot  for  slaughter  in  the  town.  Then^ 
in  the  course  of  his  trade  as  a  dealer,  he  bought  three  cattle  of  Mr.  Taylor, 
which  three  animals  corresponded,  as  Mr.  Wooicock  believed,  with  the  three 
which  Mr.  Taylor  had  bought  in  Hull  market  on  August  12th.  In  fact,, 
however,  only  two  of  the  three  Hull  beasts  were  sold  by  Mr.  Taylor  to  Mr. 
Woodcock.  The  other  one  was  sold  to  Mr.  Woodcock's  brother,  a  butcher  at 
Bridlington,  a  few  days  after  it  reached  Mr.  Taylor's  premises,  and  its  place 
was  supplied  by  one  of  Mr.  Taylor's  own  stock. 

The  three  Hull  cattle  sold  in  the  market  on  August  12th  to  Mr.  Taylov 
were  traced  to  the  farms  from  which  they  had  been  sent  to  Hull,  and  it  was 
ascertained  that  no  disease  of  any  kind  had  existed  on  those  premises  eithei 
before  or  after  the  cattle  were  sent  to  Hull  market. 

It  thus  appears  that  the  lot  of  26  beasts  sold  at  Hunmanby  on  August  lOtk 
was  composed  of  23  cattle  bought  of  Mr.  Wise,  two  which  Mr.  Taylor  had 
bought  in  Hull  market  on  August  12th,  and  one  of  Mr.  Taylor's  own  stock. 
CoincidcDtly  with  the  obtainment  of  this  evidence  the  fact  transpired  that  ft 
disease,  which  Mr.  Taylor  suspected  to  be  pleuro-pneumonia,  hadexisted  on 
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his  premifles  for  some  time  past,  and  had  induced  him  to  get  rid  of  nearly  all 
his  stock. 

Of  the  lot,  26  in  number,  so  constituted,  Mr.  Berryman  bought  22,  namely, 
20  of  the  cattle  which  had  been  grazed  by  Mr.  Wise,  and  the  two  Hull  beast? 
(marked  by  a  scissors*  clip)  which  had  been  on  Mr.  Taylor's  farm  for  some 
days.  The  other  four  beasts  of  the  lot  of  26,  namely,  three  of  Mr.  Wise'a 
and  one  of  Mr.  Taylor's,  were  bought  by  Mr.  Robinson  in  Hunmanby  marked 
on  August  19th,  and  by  him  sold  again  directly  to  another  dealer. 

These  four  cattle  which  were  placed  with  a  number  of  others  were  after- 
wards traced  by  Professor  Simonds  to  a  park  near  Leeds,  and  found  to  be  inr 
good  health. 

The  Hunmanby  lot  of  26  beasts  being  accounted  for,  the  inquiry  into  the 
origin  of  the  malady  at  Pocklington  may  be  continued. 

Suspicion  at  once  pointed  to  Hull  as  the  original  centre  of  the  outbreak. 
In  the  last  week  of  July  18  Russian  cattle  affected  with  plague  had  stood  on 
baird  the  *  Joseph  Soames'  which  was  lying  in  the  Humber  dock  so  close  to 
the  quay  that  the  Customs  officer,  on  one  occasion,  went  on  board  without 
using  a  boat,  merely  stepping  from  one  vessel  to  another.  Communication  of 
the  infection  to  cattle  in  the  town,  by  indirect  means,  might  at  least  be 
assumed  as  a  probability ;  and  the  concealment  of  the  disease,  the  slaughter 
of  the  sick  animals,  and  the  exposure  for  sale  in  the  market  of  the  apparently 
healthy  animals  which  had  been  herded  with  them,  were  circumstanceff 
which  at  once  suggested  themselves  as  simple  and  natural  consequences  of 
the  first  assumption.  Three  markets  had  been  held  at  Hull  between  the 
time  of  the  removal  of  the  carcases  of  the  plague-infected  cattle  from  the 
*  Joseph  Soames'  and  the  sale  of  the  Hunmanby  lot,  and  the  serious  question 
presented  itself,  ''  What  has  become  of  the  cattle  sold  on  July  29th,  August 
5th,  and  August  12th,  in  Hull  market?" 

No  time  was  lost  in  prosecuting  this'  essential  inquiry,  in  the  conduct  of 
which  Mr.  Shorten,  Veterinary  Inspector  of  the  Port  of  Hull,  rendered 
valuable  assistance.  Meanwhile  the  suspicion  of  an  outbreak  of  cattle  plague 
on  Mr.  Taylor's  farm  some  considerable  time  prior  to  August  19th  assumed 
the  character  of  a  [positive  fact.  First,  it  was  a  matter  of  observation  that 
Mr.  Taylor  had  got  rid  of  nearly  all  his  stock,  and  amongst  other  animals,  he 
had  sacrificed  at  a  butcher's  price  a  valuable  heifer  which  had  obtained  several 
first  prizes,  and  was  expected  to  gain  others. 

Next,  Mr.  Taylor  admitted  that  he  had  reason  to  apprehend  the  existence  of 
pleuro-pneumonia  among  his  stock,  and  on  that  account  considered  it  advisable 
to  get  rid  of  them. 

Thirdly,  his  valuable  bull  died  on  Wednesday,  September  4th,  after  a  short 
illness,  and  two  cows  which  had  been  sent  to  this  animal  on  August  81st, 
were  seen  by  me  to  be  suffering  from  cattle  plague  on  September  9th« 

Under  those  circumstances  I  felt  justified  in  assuming  that  the  disease 
which  Mr.  Taylor  8usi)ected  to  be  pleuro-pneumonia,  was  in  reality  cattle 
plague  which  he  had  introduced  among  his  stock  with  cattle  bought  by  him 
in  Hull  market  on  August  12th.  The  only  difficulty  opposed  to  this  assump- 
tion was  the  length  of  time  which  had  elapsed  between  the  removal  of  the 
diseased  Russian  cattle  from  the  'Joseph  Soames*  on  July  29th,  and  the 
purchase  of  the  three  animals  by  Mr.  Taylor  in  Hull  market  on  August  12th. 
This  difficulty  would  of  course  have  c^ied  to  exist  if  the  disease  were  dis- 
covered to  have  broken  out  among  cows  in  the  dairies  of  the  town  of  Hull, 
because  the  presence  of  infected  cattle  in  the  market  a  fortnight  after  com- 
munication of  infection  from  the  Russian  beasts,  would  have  been  easily 
explained.  But  the  most  careful  inquiry  failed  to  afford  any  reasonable 
ground  for  the  conclusion  that  an  outbreak  of  cattle  plague  had  occurred  in 
Hull. 
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While  the  inyestigation  at  Hull  was  being  carried  on,  an  outbreak  of  cattie 
lague  was  reported  from  Patrington,  about  15  miles  east  of  Hull,  I  imme- 
iately  proceeded  to  the  spot  and  obtained  evidence,  which,  added  to  that 
collected  by  Mr.  Shorten,  in  reference  to  the  destination  of  cattle  sold  in  Hull 
market  on  July  29th,  August  5th,  and  August  12th,  enabled  me  to  constroot 
a  consistent  theory  of  the  introduction  of  cattle  plague  into  the  three  districte 
of  Patrington,  Bridlington,  and  Pocklington. 

In  commencing  this  account  it  is  necessary  to  assume  that  the  virus  of 
cattle  plague  was  in  some  manner  conveyed  to  animals  in  Hull  market  on 
July  the  29th  from  the  Russian  Ix^ists  which  were  removed  from  the  *  Joseph 
Soaines'  on  July  the  27th.  With  this  assumption,  the  introduction  of  ms 
disease  into  the  three  districts  referred  to,  becomes  easily  explicable.  On 
July  the  29th,  in  Hull  market,  Mr.  Taylor  of  Bridlington,  bought  four 
heifers,  and  Mr.  Newcombe,  butcher,  of  Patrington,  bought  one  heifer  and  one 
steer,  all  of  which  animals  it  was  subsequently  ascertained,  came  from  farms 
on  which  no  disease  of  a  contagious  character  had  existed.  Mr.  Newcombe'fl 
beasts  were  driven  to  the  Hull  railway  station  and  trucked  to  PatringUtt. 
They  were  then  driven  to  a  field  near  Mr.  Sanderson's  mill,  where  they 
remained  uutil  August  the  11th.  On  that  day  the  heifer  was  observed  to  be 
ill,  and  on  the  following  day  it  was  slaughtered,  and  sent  to  Hull  market  to 
be  sold  for  human  food.  On  August  the  19th,  the  steer  was  observed  to  be 
ill  and  was  slaughtered,  and  on  the  following  day  also  sent  to  Hull  market 
These  two  animals  were  seen  by  the  veterinary  surgeon  at  Patrington,  and  he 
expressed  to  me  his  opinion  that  they  were  the  subjects  of  cattle  plague^ 
although  at  the  time  he  did  not  consider  it  necessary  to  make  any  report 
of  the  occurrence  as  both  the  animals  were  killed  immediately  on  the 
symptoms  of  disease  being  observed.  In  the  pastures  adjacent  to  Mr.  New« 
combe's  field,  Mr.  Sanderson,  miller,  had  two  oows  and  three  calves.  Another 
calf  on  the  same  premises  was  kept  in  a  shed  some  distance  from  the  fieUL 
About  August  the  23rd,  three  days  after  the  slaughter  of  Mr.  Kewcombe^s 
steer,  one  of  the  calves  belonging  to  Mr.  Sanderson  was  taken  ill  and  died  in 
two  days.  A  few  days  afterwards  the  other  two  calves  fell  ill  and  died ;  all 
the  carcases  were  sent  to  the  tanners  at  Hedon.  On  Saturday,  September 
the  7th,  the  two  cows  were  taken  ill  and  died,  one  on  September  the  l(Hh« 
and  the  other  on  September  the  11th.  The  last  animal  was  seen  and 
examined  post-mortem  by  Mr.  Douthwaite,  the  inspector  at  Beverley,  and 
was  by  him  ascertained  to  have  been  affected  with  cattle  plague.  On 
i^ptember  the  19th,  1  visited  Patrinp^ton  and  inspected  two  cows  and  a  heifiar 
which  were  in  a  field  belonging  to  Mr.  John  Alvin,  adjoining  that  in  which 
Sanderson's  cattle  were  kept,  (^e  of  the  cows  belonging  to  Mr.  Alvin  I 
found  to  be  sufiering  from  cattle  plague,  and  from  the  symptoms  which  were 
then  apparent,  I  concluded  that  the  disease  had  been  developed  for  at  least  a 
period  of  three  days.  The  diseased  animal  and  two  healthy  ones  which  were 
in  the  same  field  with  it,  were  immediately  slaughtered  and  buried  by  order 
of  the  local  authority.  On  further  inquiry,  I  ascertained  that  a  cow  belongins 
to  Mr.  Buddiby,  and  another  belonging  to  Mr.  Watson,  had  been  removed 
from  adjacent  pastures  a  short  time  previously,  and  also  that  Mr.  Alvin  had 
taken  away  two  heifers  to  premises  a  quarter  of  a  mile  distant  for  the  purpose 
of  keeping  them  there  until  they  had  calved.  These  animals,  with  the  two 
calves,  wore  slaughtered  and  buried  by  order  of  the  local  authority. 

This  evidence  was  sufficient  to  prove  the  existence  of  cattle  plague  as  fiu 
back  as  September  the  7th,  when  Mr.  Sanderson's  two  cows  were  attacked, 
one  of  these  animals  having  been  undoubtedly  affected  with  the  disease  when 
it  was  examined  by  Mr.  Douthwaite ;  but  the  fair  presumption  is,  that  l2i9 
outbreak  of  cattle  plague  on  Mr.  Sanderson's  farm  occurred  shortly  after  the 
death  of  Mr.  Newcombe's  steer  on  Aujcust  the  20th;  and  further,  that 
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the  illness  of  these  last-named  animals  was  due  to  cattle  plagae  which  they 
must  have  in  some  way  contracted  during  the  time  that  they  stood  in  HuU 
market  on  July  the  29th.  Owing  to  the  paucity  of  stock  in  the  Patrington 
district,  the  outhreak  of  cattle  pla^cue  ceased  with  the  destruction  of  the  cattle 
belonging  to  Messrs.  Alvin,  Suddiby,  and  Watson. 

It  has  been  already  stated  that  on  the  same  day,  July  the  29th,  when  Mr. 
Newcombe  bought  the  cattle  in  Hull  market  which  introduced  cattle  plague 
into  the  Patrington  district,  Mr.  Taylor  purdiased  the  four  heifers  to  which 
the  outbreak  of  cattle  plague  at  Bridlington  may  be  fairly  referred.  These 
animals  remained  all  night  at  Hull  after  Mr.  Taylor  had  bought  them,  and 
on  the  following  day,  July  the  30th,  they  were  driven  to  Bridlington,  and 
placed  in  a  field  adjoining  his  house,  along  with  some  other  stock.  On  the 
8th  of  August  three  of  the  heifers  were  sold  to  a  butcher  at  Bridlington,  and 
were  killed  on  the  9th.  The  remaining  animal  was  kept  until  the  I6th  of 
the  month,  and  then  sold  to  Mr.  Woodcock,  butcher,  at  Bridlington  Quay.  Mr. 
Taylor  asserts  that  he  had  no  suspicion  of  the  existence  of  cattle  plague  among 
his  stock  at  this  time,  but  he  seems  to  have  been  under  the  impression  that  some 
of  the  animals  were  affected  with  pleuro-pneumonia,  and  in  consequence  of  the 
presence  of  this  disease  he  was  induced  to  get  rid  of  them  to  the  butcher. 

The  following  evidence  in  reference  to  Mr.  Taylor's  stock  was  obtained 
during  the  inyestigation  that  was  carried  on  at  Bridlington  :— 

Adjoining  the  field  in  which  the  heifers  purchasea  at  Hull  on  July  29th 
were  put,  was  a  shed  in  which  Mr.  Taylor's  short-horn  heifer  and  short-horn 
bull  were  kept.  The  heifer  was  a  pure  bred  animal,  had  been  shown  at 
various  £^cultural  shows  throughout  the  country,  and  had  taken  six  first 
prizes.  It  is  therefore  reasonable  to  conclude  that  Mr.  Taylor  had  no  inten- 
tion of  selling  the  animal  for  the  purpose  of  slaughter.  On  the  26th  of 
August,  10  days  after  the  last  of  the  four  beasts  bought  at  Hull  was  sent  to 
the  butcher,  the  heifer  was  observed  to  be  unwell;  and  on  the  28th,  Mr. 
Taylor,  anticipating,  as  he  states,  the  presence  of  lung  disease,  sold  this 
animal  to  a  butcher  at  Bridlington,  by  whom  it  is  believed  it  was  slaughtered 
immediately.  On  the  2nd  of  September  the  bull  which  was  kept  in  the  same 
shed,  which  was  partly  divided  by  a  wall,  was  attacked  with  illness,  and 
within  48  hours  this  animal  died,  on  Wednesday,  September  the  4th.  It 
has  already  been  stated  that  two  cows  which  were  sent  to  this  animal  on 
August  the  3Ist  were  attacked  with  cattle  plague  in  the  course  of  eight  days 
afterwards. 

The  evidence  of  the  introduction  of  cattle  plague  among  Mr.  Taylor's  stock 
by  the  agency  of  the  four  heifers  which  he  purchased  in  Hull  market  on 
July  the  29th  is  obviously  not  conclusive ;  but  it  is  a  reasonable  assumption, 
based  on  the  history  of  the  outbreak  at  Patrington,  that  plague-infected 
animals  stood  in  Hull  market  on  that  day,  and  it  is  a  matter  of  fact  that  two 
lots  of  cattle  which  stood  in  that  market  were  taken  to  premises  on  which 
cattle  plague  subsequently  appeared.  It  is  not  known  that  either  of  the  four 
heifers  which  Mr.  Taylor  purchased  on  July  the  29th  were  afilicted  with  any 
illness  while  they  were  in  his  possession ;  but  it  is  known  that  they  were  all 
slaughtered,  and  that  a  serious  disease  appeared  among  his  own  stock  abont 
that  time.  In  the  case  of  Mr.  Newcombe,  it  is  in  evidence  that  the  animals 
were  attacked  with  illness  which  rendered  their  inm[iediate  slaughter  expe- 
dient, in  one  case  eleven  da3rs,  and  in  the  other  nineteen  days  after  their 
arrival  at  Patrington.  Assuming  that  only  one  of  these  animals  was 
infected  with  cattle  plague  when  Mr.  Newcombe  purchased  it,  it  is  eMj 
to  understand  that  symptoms  likely  to  attract  attention  might  not  be  mani- 
fested until  the  expiration  of  nine  or  ten  days  from  the  time  of  its  infection. 
The  communication  of  the  infection  to  the  other  animal  may  very  well  be 
dated  back  to  the  time  when  the  first  one  manifested  signs  of  the  disease. 
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The  extension  of  the  cattle  plagne  to  Pocklington  district  was  clearly  tfas 
result  of  the  sending  of  cattle  which  had  been  on  Mr.  Taylor's  premises  to 
Hunmanby  market.  There  can  be  no  reasonable  doubt  that  the  disease  did 
exist  on  Mr.  Taylor's  premises  prior  to  August  the  19th,  and  it  is  a  matter  of 
fact  that  cattle  which  had  been  on  his  premises  for  some  time  were  sent  to 
that  market  along  with  others  which  had  come  from  a  farm  where  no  disetae 
existed,  and  that  these  animals  were  purchased  by  Mr.  Berryman,  taken 
to  Pocklington,  and  lastly  to  Yapham,  where  they  remained  until  the  cattle 
plague  appeared  among  them,  about  a  week  afterwards,  one  of  the  animals 
(known  by  the  scissor  mark)  which  had  been  sent  finom  Mr.  Taylor's  farm 
being  among  the  first  attacked.  It  fortunately  happened  that  all  the  cattle 
which  were  sold  at  Hull  market  on  July  the  29th,  excepting  those  bought  by 
Mr.  Taylor,  were  sold  to  butchers,  the  majority  of  whom  resided  in  HulL 
It  is  therefore  not  necessary  to  pursue  the  inquiry  in  respect  of  the  destiiifr- 
tion  of  the  animals  sold  in  the  market  on  that  day  any  further. 

From  Mr.  Taylor*s  premises  the  disease  spread  by  direct  contact  with  a 
diseased  animal  to  two  farms  in  the  neighbourhood.  On  the  Slst  of  Aognsti 
two  days  before  the  bull  was  discovered  to  be  ill,  Mr.  Bobinson,  of  Sewerby, 
and  the  steward  of  the  Rev.  Yarborough  Lloyd  Graeme,  Sewerby  Homa, 
each  sent  a  cow  to  Mr.  Taylor's  bull.  In  the  case  of  Mr.  liobinson's  cow,  the 
animal,  which  was  herded  with  seven  cows  and  two  calves,  was  seen  to  be 
unwell  on  Friday,  September  the  6th,  and  was  accordingly  at  once  removed 
firom  the  pasture,  and  placed  in  a  shed.  On  Sunday  morning  the  animal  was 
turned  out  for  an  hour  in  a  field  in  which  four  yearlings  were  grazing.  All 
these  animals  escaped  the  infection  notwithstanding  that  when  I  saw  tha 
cow  on  Monday,  September  the  9  th,  all  the  symptoms  of  cattle  plague  wera 
well  marked. 

The  cow  belonging  to  the  Kev.  Y.  L.  Graeme  was  seen  by  me  also  on 
September  the  9th,  and  was  found  to  be  affected  with  the  disease.  This 
animal  at  the  time  it  was  taken  ill  was  herded  with  six  cows  and  four  calvai. 
Between  twenty  and  thirty  cattle  which  were  on  the  same  £uin  need  not 
be  further  referred  to,  as  they  were  in  a  pasture  so  remote  from  that  in 
which  the  cow  was  placed  as  to  remove  them  from  all  risk  of  direct  infectioa. 
The  disease  on  the  Rev.  Mr.  Graeme's  farm  extended  first  to  the  calves,  soma 
of  which  had  received  the  milk  of  the  cow  first  attacked,  up  to  the  time  thai 
she  was  taken  ill.  On  September  the  11th  the  first  calf  was  found  to  be 
suffering  from  the  disease.  This  animal  was  slaughtered  and  buried  imme- 
diately, together  with  one  which  had  been  herded  with  it.  On  September 
the  14th  another  calf  was  attacked,  and  was  slaughtered  and  buried,  together 
vrith  one  which  had  been  herded  with  it.  On  September  the  19th  the  disease 
extended  to  the  cows,  one  animal  together  with  a  calf  gave  evidence  of  being 
affected,  and  they  were  accordingly  killed  and  buried.  On  September  the 
23rd,  in  order  to  arrest  the  further  progress  of  the  infection,  all  animals 
which  had  either  been  herded  with  diseased  ones  or  had  been  within  probable 
reach  of  infection  were  slaughtered  and  buried.  The  animals  thua  disposed 
of  included  four  cows,  three  steers,  and  one  heifer.  The  remainder  of  lb. 
Graeme's  stock,  which  were  kept  at  a  distance,  altogether  escaped  the 
disease. 

The  sudden  cessation  of  the  cattle  plague  on  Mr.  Robinson's  farm  after  the 
slaughter  of  the  one  diseased  cow  was  an  unusual  circumstance,  although 
not  an  unprecedented  one.  It  happened  on  many  occasions  during  the 
progress  of  the  cattle  plague  from  18G5  to  1867,  that  the  immediate  separa- 
tion of  the  diseased  from  the  healthy  was  attended  with  the  arrestation  of 
the  pla<:ue ;  and  the  matter  would  hardly  have  been  a  subject  fur  comment  if 
IMr.  Robinson,  when  he  had  removed  the  sick  cow  from  the  rest  of  the  hflvd» 
had  kept  the  animal  properly  isolated,  instead  of  which  he  placed  her,  whUo 
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snffering  from  the  disease,  which  must  at  that  time  have  been  well  developed, 
in  the  pasture  which  contained  the  four  yearlings  previously  referred  to.  The 
escape  of  these  animals  can  only  be  explained  on  the  assumption  that  the 
cow  had  remained,  during  the  short  time  she  was  in  the  field,  in  a  comer  by 
herself,  a  very  probable  thing  to  occur  under  the  circumstances,  and  that 
consequently  there  was  no  contact  between  the  sick  animal  and  the  healthy 
ones. 

Another  outbreak  of  cattle  plague  had  occurred  previously  to  my  arrival, 
among  cattle  belonging  to  Mr.  Gibson.  On  September  the  8th  I  inspected 
the  herd  of  fifteen  animals,  and  found  the  majority  of  them  suffering  from 
the  plague,  some  of  them  having  the  disease  in  its  last  8tag&  I  ascertained 
that  these  animals  had  been  placed  in  the  pasture,  Colonel  Prickett's  field, 
io  which  they  were  when  I  saw  them,  on  the  previous  Sunday,  September 
the  1st.  One  heifer  of  the  herd,  which  then  numbered  sixteen,  was  ill.  This 
animal  died  on  the  following  Tuesday,  and  was  buried  in  the  field.  It  is 
not  known  whether  at  that  time  others  of  the  herd  presented  symptoms  of 
illness,  but  it  can  scarcely  be  doubted  that  the  infection  had  already  made 
some  progress,  as  the  majority  of  the  herd  were  affected  by  the  end  of  the 
week.  Mr.  Gibson's  cattle  had  previously  to  September  the  1st  been  pastured 
in  a  field  at  Bridlington  Quay,  and  any  communication  between  these  cattle 
and  the  diseased  beasts  on  Mr.  Taylor's  farm  must  necessarily  have  been 
indirect.  On  September  the  9th  the  remaining  fifteen  cattle  belonging  to 
Mr.  Gibson  were  slaughtered  and  buried  in  the  field. 

On  September  the  12th  I  inspected  six  cows  belonging  to  Mrs.  Edmonds, 
and  found  one  of  the  animals  suffering  severely  from  cattle' plague.  This 
animal  was  immediately  shot.  No  difficulty  attended  the  tracing  of  the 
origin  of  this  outbreak,  as  the  cows  had  been  pastured  in  a  field  adjoining  that 
in  which  Mr.  Gibson's  animals  were  put  on  Sunday,  September  the  1st.  No 
further  steps  were  taken  in  reference  to  the  remainder  of  Mrs.  Edmonds's 
cows  until  the  occurrence  of  another  case  of  cattle  plague  among  them  on 
September  the  17th,  when  it  was  decided  to  slaughter  and  bury  all  the  animals 
in  the  field. 

On  September  the  17th,  exactly  eight  days  after  the  destruction  of  Mr, 
Gibson's  herd,  the  disease  was  found  to  have  extended  to  a  herd  in  another 
field  adjoining  that  in  which  his  cattle  had  stood.  One  cow,  belonging  to 
Mr.  Franks,  was  seen  by  me  on  that  day  suffering  from  cattle  pli^e  in  a 
well  developed  form.  The  animal  when  first  observed  was  standing  in  a 
part  of  the  pasture  remote  Hfrom  the  other  six  cows  with  which  it  had  been 
herded.  The  sick  beast  was  immediately  killed  and  buried.  The  remaining 
animals  altogether  escaped. 

On  September  the  26th  a  beast  belonging  to  Mr.  Frost  was  found  dead  of 
cattle  plague  in  a  field  at  Bridlington  Quay,  near  to  the  one  in  which  Mr. 
Gibson's  cows  had  been  pastured  previously  to  their  removal  on  September 
the  1st,  on  which  day  some  of  them  were  certainly  infected  with  cattle 
plague.  The  date  of  the  origin  of  the  disease  among  Mr.  Frost's  stock  is 
quite  uncertain.  As  no  notice  was  given  of  the  existence  of  any  malady 
among  them,  it  is  not  known  whether  or  not  the  owner  of  the  animals  had 
disposed  of  other  infected  animals  previously  to  the  discovery  of  the  one 
which  had  died  of  the  disease.  Four  cattle  which  were  in  the  field  with  the 
dead  beast  were  immediately  slaughtered,  and  the  rest  of  Mr.  Frost's  healthy 
stock  was  disposed  of,  for  slaughter,  with  as  little  delay  as  possible. 

The  last  case  of  cattle  plague  which  occurred  at  Bridlington  was  that  of  a 

cow  belonging  to  Mr.  Kodgers.    The  animal  was  pastured  in  a  field  by  itself, 

next  but  one  to  that  in  which  Frost's  animals  had  stood.     This  cow  was 

slaughtered  on  September  the  29th. 

In  the  Pocklington  district,  where  the  cattle  population  is  very  numerous. 
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ereat  apprehension  was,  from  the  first,  entertained  of  the  spread  of  the  disease 
n-om  Mr.  Berryman's  herd,  notwithstanding  the  precautions  that  had  heen 
taken,  immediately  on  the  discovery  of  the  nature  of  the  malady,  to  isolate 
all  the  animals  which  had  been  within  reach  of  the  infection.  Events  whidi 
subsequently  transpired  proved  that  the  infection  had  already  been  com^ 
municated  to  animals  which  were  placed  in  the  vicinity  of  Mr.  Berryman's 
herd  before  the  nature  of  the  disease  was  ascertained.  In  several  instanoes 
the  infection  appeared  to  have  passed  over  the  animals  in  the  fields  imme- 
diately adjacent  to  Mr.  Berryman's,  and  attacked  others  in  the  next  meadow, 
and  in  one  case  an  outbreak  occurred  at  a  distance  of  nearly  a  mile  firom  the 
original  centre  of  the  infection.  It  must,  however,  be  noticed  that,  during 
the  time  Mr.  Berryman's  cattle  were  ill,  and  before  the  character  of  the 
disease  was  known,  persons  in  the  neighbourhood  had  been  in  the  habit  of 
visiting  the  sick  animals  from  curiosity.  It  is  possible  that  in  this  way  the 
infection  may  have  been  carried  to  healthy  stock  at  various  points  in  the 
district. 

The  first  outbreak  which  was  discovered  occurred  on  premises  belcmging 
to  Mr.  Fenteman.  One  cow,  which  had,  up  to  September  the  5th,  been  kepi 
in  a  shed  close  to  Mr.  Berryman's  fields,  and  which  was  removed  on  that  dav 
to  a  meadow  about  a  quarter  of  a  mile  distant,  was  found  to  be  affected  with 
cattle  plague,  and  was  immediately  shot  and  buried. 

On  September  the  14th  the  disease  appeared  in  a  herd  of  seven  cattle 
belonging  to  Mr.  Kirbv.  These  animals  were  pastured  in  a  field,  separated 
from  Mr.  Berryman's  herd  by  two  pastures,  in  one  of  which  sheep^  and  in 
the  other  cattle  were  grazing.  On  September  the  14th  two  of  Mr.  Kirby's 
beasts  were  found  to  be  affected  with  cattle  plague,  and  the  whole  herd  was 
consequently  destroyed  and  buried. 

Animals  belonging  to  Mr.  Craddock  were  next  found  to  be  affeoted,  in  a 
field  distant  about  a  mile  from  Mr.  Berryman's  land.  The  herd  consisted  df 
one  cow  and  three  calves.  The  cow  presented  distinct  evidence  of  cattle 
plague  when  seen  by  the  inspector  on  September  the  16th,  uid  was  imme- 
diately slaughtered  and  buried,  together  with  the  three  others  which  were 
herded  with  her. 

On  the  30th  of  September  cattle  plague  was  discovered  in  a  herd  of  fifteen 
animals  belonging  to  Mr.  Towse.  These  cattle  were  pastured  in  a  field  which 
was  separated  from  Mr.  Berryman's  by  a  small  stream.  At  the  time  of  thd 
discovery  of  the  disease,  three  animals  were  found  to  be  suffering  from  cattle 
plague,  but  it  was  ascertained  that  one  had  died  on  the  night  of  Wednesday 
the  17th,  izr  all  probability  from  the  same  disease.  This  would  bring  the  date 
of  the  infection  in  Mr.  Towse's  herd  back  to  the  time  when  Mr.  Benryman'f 
animals  were  slaughtered  and  buried.  All  the  cattle  belonging  to  Mr.  Towse 
which  had  been  in  contact  with  the  diseased  beasts  were  immediately 
slaughtered  and  buried. 

As  far  as  could  be  ascertained  at  this  time,  no  other  animals  in  the  district 
had  been  within  the  reach  of  the  infection,  and  it  was  anticipated  that  the 
slaughter  and  burial  of  the  animals  belonged  to  Messrs.  Kirby,  Towse,  and 
Craddock,  Would  have  the  effect  of  arresting  the  progress  of  the  disease.  On 
the  22nd  of  September,  however,  another  outbreak  was  discovered  to  have 
taken  place  in  a  large  herd  of  cattle  belonging  to  Mr.  Fawcett  of  Low  Bel* 
thorpe.  The  anim^,  40  in  number,  were  pastured  in  two  fields  within 
the  infected  district  One  pasture  was  near  Mr.  Berryman's  fields,  the  second 
was  separated  from  the  first  by  a  piece  of  ploughed  land.  Twenty  cattle 
were  pastured  in  each  field.  On  the  day  of  the  detection  of  the  disease  it  was 
ascertained  that  Mr.  Fawcett  had  already  lost  three  animals;  one  beast 
having  died  on  the  14th,  and  two  on  the  15th  of  September.  These  thrse 
animals  were  buried  by  the  owner,  who  did  not  at  the  time,  give  any  notice 
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of  the  outbreak  of  disease  on  his  premifles.  Several  of  Mr.  Fawoett's  herd  in 
both  fields  w  ere  found  to  be  suffering  from  cattle  plague ;  and  two]  animals 
died  before  arrangements  could  be  made  for  the  slaughter  and  bunal  of  the 
herd.  Assuming,  what  can  scarcely  be  questioned,  that  the  three  cattle 
which  died  before  the  disease  was  detected  on  Mr.  Fawcett's  premises  were 
the  subjects  of  cattle  plague,  it  may  be  fairly  concluded  that  the  infection 
had  extended  to  his  herd  about  the  time  that  the  disease  was  officially 
declared  to  exist  amongst  Mr.  Berryman's  cattle. 

Owing  to  the  discovery  of  the  presence  of  cattle  plague  on  Mr.  Fawoett's 
premises,  it  was'coosidered  necessary  that  further  inquiry  should  be  made  in 
reference  to  the  sanitary  state  of  the  animals  in  the  district,  and  accordingly 
Mr.  Cope,  one  of  the  iuspectors  in  the  Veterinary  Department,  was  instructed 
to  proceed  to  Pocklingtoi,  and  carry  on  the  necessary  investigation.  Mr.  Cope 
remained  in  the  district  until  the  disease  was  exterminated,  and  subsequently 
made  an  inspection  of  the  three  districts  of  Patrington,  Bridlington,  and 
Pocklington,  in  order  to  ascertain  if  the  necessary  precautions  had  been  taken 
to  prevent  a  recurrence  of  the  malady  when  fresh  stock  should  be  introduced 
into  the  infected  jTemises.  During  his  presence  at  Pocklington  Mr.  Cope 
reported  the  particulars  of  the  following  outbreaks : — 

On  October  the  1st  a  case  of  cattle  plague  occurred  on  Mrs.  Beilby's  pre- 
mises at  Fangfoss,  distant  about  a  mile  and  a  half  from  the  scene  of  the 
original  outbreak.  It  appears  that  on  the  discovery  being  made  that  some  of 
Mr.  Berryman's  animals  had  died  in  the  beck  which  runs  along  one  side 
of  his  fields,  the  inspector  of  police  advised  all  the  owners  of  stock,  for  several 
miles  along  the  course  of  the  stream,  to  take  away  their  animals.  Thereupon 
Mrs.  Beilby  took  her  four  cows  to  her  own  premises,  and  placed  them  in  a 
shed  adjoining  the  house  immediately  outside  the  original  infected  district. 
This  occurred  on  the  24th  of  September.  On  the  Ist  of  October  Mrs.  Beilby 
reported  to  the  veterinary  inspector  that  one  of  her  cows  was  ill,  and  after 
making  an  examination,  the  inspector  decided  that  the  animal  was  suffering 
from  cattle  plague.  On  the  following  day  the  diseased  beast  and  the  three 
which  had  been  herded  with  it  were  slaughtered  and  buried,  and  the  usual 
precautions  taken  to  prevent  the  spread  of  the  disease.  This  outbreak  neces- 
sitated the  declaration  of  another  infected  district  On  further  inquiry  it  was 
ascertained  that  Mrs.  Beilby's  cows  had  been  pastured  in  a  field  next  but  one 
to  that  in  which  the  diseased  animals  belonging  to  Mr.  Fawoett  had  been  kept. 

On  the  10th  of  October,  Mr.  Burnley,  of  Garrowby  Lodge,  about  two  miles 
from  Mr.  Fawcett's  farm,  at  Low  lielthorpe,  and  about  the  same  distance 
from  Mrs,  Beilby,  of  Fangfoss,  where  the  last  outbreak  occurred,  observed 
one  of  his  cattle  showing  signs  of  illness,  and  accordingly  sent  for  the  veteri- 
nary insi)ector.  At  that  time,  symptoms  of  cattle  plague  were  not  well 
marked.  On  the  following  day,  another  animal  was  taken  ill,  and,  on  the 
next  day  a  third  showed  indications  of  the  disease,  while  in  the  first  case  the 
evidence  of  cattle  plague  was  sufficiently  clear.  Mr.  Burnley's  herd,  consisting 
of  10  animals,  including  the  three  dis^ised  ones,  which  had  been  all  herded 
together,  were  slaughtered  and  buried  under  the  direction  of  the  inspector. 
It  is  worthy  of  remark  that  Mr.  Burnley  was  one  of  those  who  adopted  the 
suggestion  which  I  made  on  the  occasion  of  my  first  visit  to  Pocklington,  on 
September  the  7  th,  he  had  divided  his  stock  into  three  different  lots.  Owing 
to  this  measure  having  been  taken  in  time,  16  animals  entirely  escaped  the 
disease. 

The  origin  of  the  outbreak  among  Mr.  Burnley's  herds  could  not  be  ascer- 
tained. The  animals  had  been  kept  in  a  shed  close  to  the  house,  and  none  of 
the  attendants,  as  far  as  could  be  discovered,  had  been  in  contact  with  any 
animal  intected  with  cattle  plague ;  on  this  point,  however,  the  testimony  of 
interested  persons  cannot  be  received  without  reservation. 
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On  October  the  14th,  the  veterinary  inspector  received  information  from 
Mrs.  Dale,  of  Skirpenbeck,  distant  three  miles  from  Garrowby  Ix)da:e,  where 
the  last  animals  were  attacked,  that  one  of  her  cows  had  died  on  the  previous 
night.  On  making  an  inspection,  Mr.  Jebson  found  a  calf  on  the  premises 
aflfected  with  the  disease  in  an  advanced  stage,  and  further  ascertained  that  a 
calf  had  died  on  the  same  premises  about  eight  days  previously.  Mrs.  Dale 
did  not  suspect  the  existence  of  cattle  plague  among  her  animals,  as  the  Inst 
case  had  occurred  on  premises  not  less  than  three  miles  distant.  The  inspector 
further  ascertained  that  two  cattle  of  a  herd  of  eight,  which  were  in  adjoining 
premises,  were  afifected  with  cattle  plague  in  the  early  stage.  All  these 
animals  were  immediately  slaughtered  and  buried.  The  origin  of  this  out- 
break, like  that  of  the  previous  one  on  Mr.  Burnley's  premises,  could  not  be 
satisfactorily  determined.  Another  infected  district  had  at  this  time  to  be 
declared.  The  new  outbreak  was  within  one  mile  of  the  North  Riding  of 
Yorkshire,  and  there  was  some  ground  for  the  fear  which  existed  that  the 
disease  might  cross  the  boundary. 

On  the  same  day,  October  the  14th,  that  the  disease  was  detected  on 
Mrs.  Dale's  premises,  another  outbreak  was  discovered  on  premises  belonging 
to  Mr.  Johnson,  of  Fangfoss,  a  few  hundred  yards  from  the  jx^mises  of 
Mrs.  Beilby,  where  four  diseased  animsds  had  been  slaughtered  on  October 
the  1st.  Mr.  Johnson's  herd  consisted  of  10  animals,  one  of  which,  a  cal( 
was  suffering  from  the  disease  in  its  last  stage.  This  animal,  and  the  other 
cattle  with  which  it  had  been  herded,  were  slaughtered  and  buried. 

On  October  the  18th,  cattle  plague  was  detected  on  premises  belonging  to 
Mr.  Banks,  of  Grange  Farm,  Bishop  Wilton.  The  herd  consisted  of  23 
animals ;  19  of  which,  namely,  8  calves  and  11  cows,  were  kept  in  sheds,  the 
remaining  4  animals  were  in  a  pasture  close  to  the  &rm  buildings.  Mr. 
Banks  reported  one  of  the  four  animals  in  the  field  to  be  unwell  on  October 
the  18th,  and  the  veterinary  inspector  ascertained  that  this  animal  wsi 
suffering  from  cattle  plague.  The  four  cattle  were  consequently  killed  and 
buried.  The  animals  that  were  kept  in  the  sheds,  not  having  been  in  contact 
with  the  four  among  which  the  disease  appeared,  were  not  slaughtered. 
However,  on  the  seventh  day  after  the  burial  of  the  four  cattle,  the  disease 
appeared  among  the  calves  which  were  kept  in  the  shed  next  to  that  in  which 
the  cows  were  kept.  Two  of  the  calves  gave  unmistakeable  evidence  of  bdng 
affected  with  cattle  plague,  and  others  showed  indications  of  the  disease. 
Consequently  the  whole  of  the  animals,  cows  and  calves,  19  in  number,  were 
slaughtered  and  buried  by  order  of  the  local  authority.  Nineteen  other 
animals  belonging  to  Mr.  Banks,  which  were  pastured  in  a  field  next  to  that 
in  which  the  first  animal  became  infected,  ^together  escaped  the  disease. 
No  other  outbreak  occurred  in  the  district,  and  at  the  expiration  of  a  month 
after  the  slaughter  of  Mr.  Banks's  herd,  a  final  inspection  was  made  of  the 
three  districts  in  which  the  disease  had  appeared  by  Mr.  Cope,  who  reported 
that  the  necessary  measures  had  been  taken  to  prevent  a  recurrence  of  cattle 

Elague,  by  cleansing  and  disinfecting  the  premises  in  which  diseased  animals 
ad  stood,  and  the  fields  in  which  they  had  been  grazing,  by  the  free  use  of 
lime,  and  other  disinfecting  agents. 

The  Patrington  District,  where  the  disease  was  discovered  on  the  12th  of 
September,  was  declared  free  on  the  26th  of  October. 

The  Bridlington  District,  where  the  disease  was  first  declared  to  exist  on 
September  the  8th,  was  declared  free  by  ^e  local  authority  on  the  2nd  of 
November. 

The  Pocklington  District,  where  the  disease  was  recognised  on  the  4th 
of  September,  was  declared  free  by  the  local  authority  on  the  25th  of 
November. 

In  the  districts  of  Patrington  and  Bridlington  fresh  stock  had  been  Intro- 
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duced  into  premises  where  the  disease  had  previously  existed.  These  animals 
were  seen  by  Mr.  Cope  during  his  final  inspection  some  time  after  these  two 
districts  had  been  declared  free,  and  were  found  to  be  perfectly  healthy. 
This  circumstance  was  satisfactory,  as  it  indicated  that  the  measures  which 
had  been  taken  to  disinfect  the  premises  had  been  effectual. 

During  the  recent  investigation  of  the  disease  in  Yorkshire  it  was  com- 
monly remarked  that  the  infection  spread  very  slowly  among  the  animals 
which  had  been  exposed  to  it ;  that  in  many  cases  the  period  of  incubation 
was  unusually  long,  and  that  only  in  one  or  two  instances  did  the  disease 
manifest  an  excessive  virulence.  The  apparent  peculiarities,  however,  were 
referable  to  the  conditions  which  obtain^  during  the  time  that  the  disease 
existed.  In  the  former  outbreak  in  1865  precautionary  measures  were  at  first 
generally  neglected  ;  animals  were  allowed  to  remain  together  in  masses,  and 
were  subjected  to  various  forms  of  medical  treatment.  Under  these  circum- 
stances the  infection  spread  with  rapidity,  and  the  diseased  animals  being 
allowed  to  live,  the  affection  was  permitted  to  manifest  itself  in  its  most 
virulent  form. 

In  various  parts  of  the  country,  however,  where  animals  were  pastured  in 
the  open  air,  instead  of  being  confined  in  a  shed,  it  was  observed  that  the 
virulent  type  of  the  malady  was  considerably  modified.  The  period  of  incuba- 
tion appeared  to  be  considerably  prolonged,  and  cattle  resisted  the  effects  of 
the  disease  for  a  long  time  before  they  succumbed.  In  the  last  outbreak  in 
Yorkshire  all  the  conditions  were  oppcffied  to  the  rapid  progress  of  the  disease. 
As  soon  as  its  true  character  was  ascertained,  animals  affected  with  illness  of 
any  kind  became  subjects  of  suspicion,  and  isolation  was  carefully  enforced. 
When  cattle-plague  appeared  in  a  herd,  the  sick  animals  and  those  herded  with 
them  were  generally  slaughtered  and  buried,  and  in  the  few  instances  where 
these  measures  were  not  adopted  the  affected  animals  were  at  once  removed 
from  contact  with  the  healthy.  This  precaution,  in  two  instances,  secured  the 
safety  of  the  rest  of  the  herd ;  but  in  other  parts  of  the  same  district,  in  which 
the  same  course  was  adopted,  disease  extended  to  the  other  animals,  and  it 
ultimately  became  necessary  to  destroy  the  whole  of  them. 

It  is  farther  to  be  remarked,  in  reference  to  the  apparent  extension  of  the 
period  of  incubation  when  animals  are  placed  under  favourable  sanitary  con- 
ditions, that  the  date  of  discovery  of  the  indications  of  disease  is  by  no  means 
to  be  accepted  as  the  time  of  their  appearance.  It  occurred  to  me  on  several 
occasions  to  examine  animals  which  gave  positive  evidence  of  being  affected 
with  cattle-plague  in  the  third  or  fourth  day  of  its  progress,  notwithstanding 
that  these  animals,  according  to  the  statement  of  the  owner  or  the  attendants, 
had  remained  apparently  healthy  up  to  the  evening  before  the  day  of  my 
inspection.  There  can  be  no  question  that  in  all  these  cases  a  professional 
examiner  would  have  observed  positive  symptoms  of  the  presence  of  the 
disease  some  days  before  it  was  actually  detected.  The  facts  referred  to, 
namely,  the  perfectly  sanitary  condition  of  the  districts  in  which  the  cattle- 
j)lague  occurred,  the  immediate  isolation  of  sick  animals,  and  general  adoption 
of  the  system  of  slaughter  both  of  the  sick  and  of  the  healthy  which  had  been 
herded  together,  sufficiently  account  for  the  absence  of  any  extreme  virulence 
in  the  type  of  the  malady,  for  its  slow  progress,  and  the  apparent  extension  of 
the  period  of  incubation.  In  the  two  or  three  instances  in  which  the  disease 
was  concealed,  or  when  it  was  not  recognised  for  some  time  after  its  appear- 
ance in  the  herd,  it  was  found  to  spread  with  its  usual  rapidity,  and  to  present 
characteristic  indications  of  malignancy. 

Notwithstanding  the  experience  which  was  gained  in  the  districts  recently 
infected  with  cattle-plague  during  the  outbreak  of  1865-7,  there  was  consider- 
able opposition  on  the  part  of  the  owners  of  cattle  to  the  adoption  of  the 
stamping-out  system.     It  was  commonly  pleaded  that  compensation  very 
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imperfectly  represented  the  loss  which  the  owner  would  sustain,  inasmuch  as 
it  would  be  impossible  for  him  to  obtain  fresh  stock  immediately,  and  his 
pastures  would  be  useless,  or,  it  might  be,  his  trade  as  a  dairyman  would  he 
interrupted  for  a  considerable  time.  The  obvious  retort,  that  these  things 
would  happen  equally  if  the  animals  were  allowed  to  live  and  become  infected 
one  after  the  other,  and  to  die  of  disease  or  be  slaughtered,  evidently  failed  to 
carry  conviction,  and  it  may  be  stated  that,  with  few  exceptions,  if  the  owners 
of  infected  herds  had  been  allowed  to  act  in  consonance  with  their  own  wishes 
and  opinions,  the  animals  would  have  been  kept  until  the  extension  of  the 
disease  among  them  had  made  it  evident  that  they  had  slight  chance  of 
escaping  destruction. 

The  two  instances  recorded  in  which  animals  that  had  been  herded  with 
diseased  ones  ultimately  escaped  the  infection  will,  doubtless,  be  added  to  the 
evidence  of  a  similar  kind  which  was  obtained  during  the  former  outbreak  in 
1865-7,  and  tend  to  keep  up  the  idea  which  exists  among  a  small  section  of 
tfiepublic,  that  the  stamping-out  system  is  wasteful  and  unnecessary. 

The  employment  of  remedies  for  the  cure  of  cattle-plague  has  always  been 
most  strenuously  advocated  by  persons  who,  from  their  position  and  ex- 
perience, must  necessarily  be  entirely  ignorant  of  the  whole  subject.  The 
stamping-out  system  is  the  final  resort  of  all  who  have  carefully  investigated 
the  matter,  and  who  have  satisfied  themselves  by  observation  of  the  danger 
which  results  under  ordinary  circumstances  from  keeping  animals  infected  with 
the  disease  alive  in  order  to  test  the  effect  of  medicinal  appliances.  Our  own 
experience  in  1865-7,  the  experience  of  Holland  during  the  same  outbreak, 
and  the  recent  experience  of  France,  combine  to  demonstrate  the  fact,  notwith- 
standing the  apparent  success  which  has  attended  various  kinds  of  treatment 
(often  the  most  opposite),  that  the  disease  spreads  invariably  with  a  rapidity 
proportioned  to  the  extent  to  which  these  experiments  are  carried  on ;  while, 
on  the  other  hand,  the  experience  of  Prussia  is  altogether  in  favour  of  the 
system  of  slaughtering,  not  only  the  diseased  animals,  but  those  which  have 
been  either  herded  with  them,  or  are  placed  within  reach  of  infection. 

The  outbreak  of  1872  did  not  add  anything  to  our  previous  experience  in 
reference  to  the  efficacy  of  the  means  which  have  always  been  found  efifectual 
in  Prussia,  but  it  strengthened  the  conclusion  which  had  previously  been 
arrived  at  in  reference  to  the  desirability  of  amending  certain  clauses  of  "  The 
Contagious  Diseases  (Animals)  Act,  1869,*'  so  as  to  give  to  the  authoritieB 
power  to  deal  with  the  animals  in  the  immediate  neighbourhood  of  the  centres 
of  disease. 

On  my  arrival  at  Pocklington  shortly  after  the  outbreak  among  Mr.  Berry- 
man's  herd  was  discovered,  I  made  inquiries  which  convinced  me  that  there 
was  every  probability  of  the  spreading  of  the  affection  through  the  medium  of 
animals  which  were  in  the  vicinity  of  Mr.  Berryman's  fields ;  and  I  have  no 
doubt  that,  had  the  inspectors  of  the  several  districts  where  cattle-plague 
appeared  been  armed  with  tlie  necessary  authority  to  enable  them  to  deal  with 
all  the  instances  in  which  the  risk  of  infection  liad  been  incurred,  the  cattle- 
plague  would  have  been  extinguished  almost  as  soon  as  its  existence  was 
discovered. 

Respecting  the  means  which  should  be  adopted  in  any  future  outbreak  of 
the  malady  I  have  nothing  to  suggest  beyond  the  adoption  of  the  Prussian 
system  of  isolation  and  slaughter  in  its  entirety.  Immediately  on  the  dis- 
covery of  an  outbreak  the  diseased  animals,  and  those  herded  with  them, 
should  be  slaughtered  and  buried,  and  all  animals  in  the  meadows  immediately 
contiguous  to  those  in  which  the  disease  broke  out  should  either  be  slaughters 
or  confined  in  such  a  position  that  they  may  be  constantly  under  the  super- 
vision of  the  veterinary  inspectors.  For  some  distance  around  the  infected 
area  it  is  very  desirable  that  the  large  herds  should,  as  far  as  possible,  be 
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divided  into  small  lots,  in  order  that  the  oocurreDce  of  a  single  case  of  the 
disease  at  a  distance  may  not  absolutely  necessitate  the  destruction  of  a  larger 
number  of  animals  than  necessary. 

Isolation  of  sick  animals  directly  that  any  signs  of  illness,  no  matter  of  what 
kind,  are  detected,  is  an  obvious  precaution  which  should  never  be  neglected ; 
and  an  efiBcient  method  of  disinfection  should  be  constantly  used  for  the 
persons,  instruments,  and  fodder,  and,  indeed,  all  other  substances  employed 
about  diseased  animals.  Before  fresh  stock  is  introduced  into  infected  pre- 
mises a  complete  ]!rocess  of  disinfection  should  be  carried  out.  Everything 
which  is  capable  of  being  thoroughly  washed  should  be  so  treated  in  the  first 
instance,  and  some  antiseptic  agent,  such  as  chloride  of  lime,  chloralum,  car- 
bolic acid,  or  sulphurous  acid,  should  be  afterwards  applied.  Pastures  should 
be  left  vacant  as  long  as  may  be  convenient.  If  the  fields  be  well  top-dressed 
with  quicklime  on  the  expiration  of  twenty- eight  days  after  the  extinction  of 
the  disease,  experience  has  proved  that  stock  can  be  introduced  without  risk 
of  infection.  Promptness  in  detecting  an  outbreak  of  cattle-plague,  and 
applying  the  necessary  measures  of  suppression,  is  an  important  element  of 
success.  When  any  delay  occurs  in  the  discovery  of  the  nature  of  the  disease 
it  is  very  likely  to  happen  that  persons,  led  by  curiosity,  will  make  visits  t« 
the  herd  among  which  the  novel  malady  has  appeared.  It  has  been  repeatedly 
proved  that  the  infection  may  be  easily  carried  on  the  hands  or  clothes  to  a 
considerable  distance ;  so  that  by  the  time  the  disease  is  stamped  out  in  one 
place  it  may  have  already  appeared  in  another.  Of  the  indirect  conveyance  of 
the  virus  of  cattlc-plagne  to  healthy  animals  by  persons  or  animals  there  can 
be  no  reasonable  doubt.  Instances  of  the  appearance  of  the  disease  in  isdated 
positions  where  only  such  means  of  communication  existed  have  been  suf- 
ficiently numerous  to  establish  the  fact. 

The  Contagious  Diseases  (Animals)  Act  provides  that  the  owners  of  pre- 
mises on  which  cattle-plague  has  appeared  may  prevent  jiersons  from  passing 
into  his  premises ;  the  local  authority  has  power  to  order  that  dogs  shall  be 
kept  from  roaming,  or  to  insist  on  their  destruction,  if  the  regulations  are  not 
complied  with ;  and  it  is  most  important  that,  in  localities  where  cattle-plague 
exists,  the  utmost  care  should  be  used  in  carrying  out  all  the  directions  which 
have  for  their  object  the  perfect  isolation  of  disused  or  infected  animals,  and 
the  prevention  of  the  extension  of  the  malady  by  agencies  which  may  carry 
the  virus  in  various  indirect  ways  to  points  far  distant  from  the  centres  of 
infection. 

Kespecting  the  communication  of  the  infection  of  cattle-plague  from  animals 
which  were  on  board  the  *  Joseph  Soames '  on  27th  July  to  animals  in  the 
cattle  market  on  29th  July,  it  has  been  admitted  that  the  evidence  is  not  per- 
fectly conclusive.  Nor  was  it  anticipated  that  the  inquiry  would  lead  to  the 
discovery  of  the  precise  channel  through  which  the  virus  was  conveyed. 

The  facts  however,  placed  in  the  order  of  their  discovery,  seem  to  point  to 
one  conclusion. 

First,  on  2otb,  26th,  and  27th  July,  a  number  of  Russian  cattle  affected 
with  plague  stood  on  board  a  vessel  which  was  lying  in  tlie  Humber  dock  a 
short  distance  from  the  quay  wall,  about  200  paces  from  the  cattle  market, 
where  fat  stock  are  sold  every  Monday. 

On  29th  July,  about  thirty  hours  after  the  diseased  Russian  beasts  were 
slaughtered  and  removed  from  the  ship,  two  lots  of  English  cattle  were  bought 
in  the  market  by  jiersons  who  took  them  into  the  two  districts  of  Patrington 
and  P>ridlington,  in  both  of  which  places  cattle-plague  subsequently  appeared 
on  the  premises  to  which  the  animals  were  taken. 

The  only  other  theory  which  has  been  advanced  to  explain  the  origin  of 
cattle-plague  in  Yorkshire,  refers  the  outbreak  to  the  carcases  which  were 
washed  ashore  at  various  parts  of  the  Lincolnshire  and  Norfolk  coast    But 
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the  evidence  is  altogether  opposed  to  the  idea  of  the  disease  having  arisen  in 
this  way.  No  carcases  were  stranded  near  to  the  places  in  which  cattle-plagae 
appeared,  and  on  those  parts  of  the  coast  where  carcases  were  thrown  up,  no 
outbreak  of  cattle-plague  resulted. 

The  accidental  circumstance  of  the  sale  of  nearly  all  the  cattle  which  were 
exposed  in  the  market  on  29th  July  to  Hull  butchers  for  immediate  slaughter 
probably  prevented  the  wide  distribution  of  the  affection. 

\To  he  continued,] 


XX. — Report  on  the  Exhibition  of  Live  Stock  at  HuU. 
By  RiCHABD  MiLWARD,  SeKIOB  StEWABD. 

At  last  the  Annual  Meeting  of  the  Royal  Agricultural  Society 
has  been  held  in  the  capital  of  the  East  Riding  of  the  county  of 
York,  and  perhaps  some  surprise  will  be  expressed  that,  although 
the  Society  has  been  in  existence  for  thirty-five  years,  this  is  the 
first  occasion  of  its  visit  to  Hull.  Many  of  the  Members  are, 
doubtless,  aware  tbat,  for  the  purposes  of  the  Annual  Exhibition, 
England  is  divided  into  eight  districts,  each  containing  four,  five, 
or  even  more  counties.  The  districts  have  been  slightly  changed 
in  the  last  ten  years.  On  the  last  occasion  of  our  visit  to  York- 
shire (that  county  being  then  a  separate  district)  there  were  six 
towns  which  competed  for  the  Show,  viz.  York,  Leeds,  Hull, 
Doncaster,  Wakefield,  and  Harrogate.  It  appeared  to  the  Council 
that  Leeds  possessed  unusual  advantages,  and  they,  therefore, 
selected  that  place  for  the  Meeting,  with  what  success  is  well 
known.  When  the  Inspection  Committee  visited  Hull  in  April 
1872,  they  were  much  pleased  with  the  site  which  was  ofiered  to 
the  Society ;  they  reported  this  to  the  Council,  who  decided  by 
a  large  majority  in  favour  of  Hull  over  Darlington.  The 
result  has  proved  that  the  Council  made  a  good  selection,  as  the 
meeting  has  been  an  average  success,  although  the  expenses  will 
exceed  the  receipts  by  4007.  or  500/. 

The  Senior  Steward  is  generally  expected  to  send  in  a  Report 
of  the  entire  Show  of  Live  Stock.  The  horse  department  at 
Hull  took  so  much  of  my  time  and  attention  that  I  should  have 
been  quite  unable  to  furnish  any  account  of  the  other  animals, 
had  it  not  been  for  the  great  assistance  I  have  received  frotn  my 
colleagues  and  the  Judges. 

With  regard  to  Horses,  I  must  say  that,  although  we  had 
several  good  animals,  and  a  fair  competition  in  many  classes, 
the  Show,  on  the  whole,  was  not  so  good  as  we  had  a  right  to 
expect,  when  we  recollect  that  Hull  is  in  the  immediate  neigh- 
bourhood of  the  largest  horse-breeding  country  in  England.  It 
is  said  that  some  of  our  conditions,  and  the  long  time  we  keep 
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the  horses  in  the  Show-yard,  operate  against  our  success  in  this 
department.  With  regard  to  the  first  of  these  objections  I  have 
no  doubt  the  Council  will  consider  them  before  the  next  prize- 
sheet  is  arranged  ;  but  I  fear  we  cannot  lessen  the  number  of 
days  for  the  Show.  The  conditions  attached  by  individuals  and 
by  local  societies  to  the  prizes  they  offer  frequently  differ  widely 
from  our  own,  and  the  Council  should  now  decide  whether  it  is 
advisable  or  not  to  accept  any  prizes  to  which  conditions  are 
attached.  This  would  involve  much  alteration  in  the  prize- 
sheet,  and  we  must  not  any  longer  be  restricted  to  giving  prizes 
only  for  breeding  animals,  and  especially  with  regard  to  horses, 
the  scarcity  being  everywhere  admitted.  We  should  travel  out 
of  our  old  track,  and  offer  prizes  for  all  useful  sorts ;  and 
although  at  first  we  might  not  have  much  competition  in  some 
of  the  new  classes,  we  should,  by  degrees,  induce  farmers  to  pay 
more  attention  to  what  has  become  a  very  profitable  part  of  their 
business.  When  fair,  useful  cart-horses  are  worth  from  70/.  to 
130/.  each  (to  say  nothing  of  entire  horses,  some  of  which  were 
sold  in  the  Show-yard  for  500/.,  350/.,  240/.,  and  220/.) ;  four- 
year-old  hunters  from  150/.  to  300/. ;  carriage-horses,  hacks,  and 
ponies,  at  proportionately  high  prices — it  is  clearly  the  duty  of  the 
Royal  Agricultural  Society  to  encourage  as  much  as  possible 
horse-breeding  in  England.  I  saw  in  a  dealer's  yard  at  Hull 
several  carriage-horses  and  hacks,  all  bred  in  Germany,  with 
more  quality  and  better  action  than  most  English  horses.  These 
were  chiefly  from  English  mares  by  English  sires;  and  we 
should  offer  some  inducement  to  prevent  the  best  of  these  going 
abroad. 

There  were  275  horses  entered,  and  of  these  37  were  absent 
At  Cardiff  the  entries  were  324,  and  at  Wolverhampton  357  ;  so 
that  in  number  we  were  far  below  the  two  last  meeting^.  The 
Agricultural  and  Clydesdale  horses  mustered  well ;  but  the  Suffolk, 
for  which  145/.  was  offered  in  prizes,  had  only  five  stallions  (in 
two  classes),  one  brood-mare,  and  three  fillies — about  the  same 
number  as  at  Cardiff.  In  the  report  last  year  Mr.  Corbet  called 
attention  to  the  small  number  of  Suffolks,  and  said  :  "  If  the 
classes  be  continued  at  Hull,  the  eastern  counties  must  make  a 
far  stronger  demonstration  for  Yorkshire,  or  people  will  say  the 
Suffolk  are  going  out  of  fashion."  Hull  is  not  very  distant  from 
the  eastern  counties,  the  home  of  Suffolk  horses,  and  it  cannot  be 
said  that  the  above  hint  has  had  much  effect,  or  more  would  have 
been  exhibited.  Certainly  the  few  which  were  shown  were 
good  specimens. 

Mr.  Barthropp,  of  Hacheston,  Suffolk  ;  Mr.  Swale,  of  Sandon, 
Wolverhampton  ;  and  Mr.  Tumbull,  of  Cresswell,  Northumber- 
land, the  Judges  of  Agricultural  Horses,  report  as  follows  : — 
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In  complianoo  with  the  request  of  the  Council,  we  beg  to  submit  the 
following  remarks  on  the  agricultural  horses  on  which  we  had  to  adjudicate 
at  the  recent  meeting  at  Hull ;  and  we  consider  the  Society  may  be  congratu- 
lated on  the  classes  being,  as  a  rule,  well  filled,  whilst  there  is  a  decided 
improvement  in  the  soundness  of  the  animals  exhibited,  there  not  being  more 
than  one  or  two  casts  in  which  the  best-looking  candidates  were  prevented  by 
unsoundness  from  receiving  the  prizes  to  which  their  good  looks  would  have 
entitled  them. 

Class  1,  Agricultural  Stallions  above  Two  Years  dtd,  contained  fourteen 
very  useful  horses,  the  first  prize  going  to  Mr.  Sharpley's  "  Le  Bon,"  a  very 
nice  level  short-legged  bay ;  Mr.  Statter*s  "  Young  Champion,"  well  known 
in  the  prize-ring,  being  second.  "  Young  Honest  Tom,"  a  4-year-old  bay,  with 
grey  markings,  with  a  good  top,  but  rather  fiat  ribs,  was  third;  a  short- 
legged  brown  horse,  with  good  loins,  and  a  good  mover,  being  highly  com- 
mended and  the  Beserve  Number.  There  were  eighteen  2-year-old  stallions  in 
Class  2,  nearly  half  of  which  have  no  pretension  to  Royal  honours.  The  first 
prize  went  to  a  very  heavy  blue-roan  colt,  "Young  Briton,"  belcmging  to 
Mr.  Newman ;  the  second  prize  to  a  nice  level  colt  with  good  action,  csdled 
"  King  Tom ;"  and  the  third  prize  to  "  Brown  Prince,"  a  good  topped  colt,  whc^ 
if  possessed  of  rather  more  bone,  would  have  been  first.  Mr.  Col  ton's  "  Boxer," 
a  heavy  chestnut,  whoso  badly-rubbed  mane  gave  him  an  unsightly  appear- 
ance, was  highly  commended  and  reserve ;  a  stylish  bay  colt,  "King  of  the 
Vale,"  and  "  Negro,"  a  rather  high  black,  being  commended. 

Nine  Clydesdale  stallions  came  forward,  but  as  a  lot  they  did  not  appear  00 
uniform  in  character  as  those  we  have  seen  at  former  shows.  The  first-prize 
horse  "  Conqueror,"  is  a  smart-looking  grey,  and  a  good  mover.  "  The  Duke," 
a  very  compact  brown  horse,  with  rather  a  plain  head,  is  second ;  and  l6r. 
Reed's  nice-looking  "  Wellington  "  third.  "  Young  Lofty,"  who  did  not  look 
like  his  former  self,  appeared  loose  in  the  back,  and  could  not  get  higher  than 
highly  commended  and  reserve.  In  Class  4,  there  were  several  very  good 
specimens  of  2-year-old  Clydesdale  stallions.  The  Earl  of  Strathmore's 
"  Macbeth  "  has  remarkably  good  thighs,  and  a  good  back,  and  deserves  the 
first  prize  awarded  to  him ;  the  Duke  of  Richmond  took  second  prize  with  a 
nice  colt,  *'  Duke ;"  and  Mr.  Wright's  "  Sir  Roger,"  is  a  thick,  heavy  colt^  with  a 
plain  head ;  the  Reserve  Number  went  to  a  smart  bay  with  a  grey  tail  and  rather 
a  low  back.  Class  5,  Suffolk  stallions :  but  four  out  of  the  six  entered  put  in 
an  appearance.  Lieutenant-Colonel  Wilson  took  the  first  prize  now,  as  he 
did  at  Wolverhampton,  with  "  Heir  Apparent,"  when  two  years  old.  This 
horse  is  quite  a  first-class  specimen  of  his  breed,  with  a  splendid  back,  a 
middle  denoting  an  excellent  constitution,  and  capital  legs ;  there  is,  however, 
something  not  quite  nice  about  his  head  and  ears.  The  second  prize  went  to 
Mr.  Wolton's  **  Royal  Duke,"  now  three  years  old,  a  promising  colt  on  short 
legs ;  and  we  exercised  our  privilege  of  recommending  the  third  prize  to  be 
given  to  Mr.  By  ford  for  his  "  Volunteer,"  a  showy-looking  horse  of  good  quality ; 
whilst  "  Royal  Prince,"  a  former  winner,  but  of  not  quite  the  orthodox  colour, 
got  highly  commended. 

But  one  2-year-old  Suffolk  stallion  was  shown,  belonging  to  Mr.  Wolton, 
at  present  unnamed  :  he  is  a  smart  colt,  but  without  any  special  merit ;  but 
having  long  sides  and  short  legs,  he  will  probably  grow  into  a  useful  horse. 
In  Class  10,  for  agricultural  mares  in  foal  or  with  foal  at  foot,  ten  mares  com- 
peted ;  and  although  there  were  some  good  mares  shown  with  their  foals, 
those  without  foals  had  decidedly  the  advantage,  and  we  would  suggest  to 
the  Council  the  advisability  of  having  separate  classes,  as  we  consider  a  mare 
suckling  a  foal  can  scarcely  compete  on  her  merits  with  a  mare  without  a 
foal.  Mr.  Crow  took  the  first  prize,  with  his  chestnut  "  Flower,"  a  particularly 
good  3-year-old,  being  level  and  active,  and  having  a  good  constitution ;  Mr, 
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Street's  "  Beauty,"  a  well-formed,  active,  wide  roan,  being  second  ;  with  Mr. 
Lester's  "  Royal  Duchess,"  a  grand  stamp  of  mare,  rather  deficient  in  quality, 
third.  The  above  three  mares  are  said  to  be  in  foal,  and  a  very  stylish  grey 
mare  with  foal  at  foot,  a  fine  mover,  but  with  a  loin  rather  slack,  perhaps 
from  suckling  a  foal,  was  highly  commended  and  reserve.  Several  nice 
Clydesdale  mares  were  shown  in  Class  11,  Mr.  Watson  being  first,  with  a 
short  thick-set  mare, "  Highland  Jjassie,"  Mr.  Fleming's  "  Rosie  "  being  second, 
and  a  big  mare,  "  Mrs.  Muir,"  third ;  Lord  Strathmore's  '*  Rosie  "  being  highly 
commended  and  reserve.  Only  one  of  the  two  Suffolk  mares  entered  were  on 
the  ground,  viz.  Mr.  Horace  Wolton's  "  Diamond."  She  is,  however,  good 
enough  to  hold  her  own  in  any  company. 

Class  16  was  the  worst  class  we  had  before  us.  The  first-prize  filly  was 
nicely  turned  on  the  top,  but  was  low-hocked  and  thin  in  her  thighs.  The 
second  prize  went  to  rather  a  nice  brown  filly  from  Sussex,  and  the  Reserve 
Number  to  a  short  thick  filly  with  no  action.  Class  17,  Clydesdale  Fillies : 
the  winner  of  the  first  prize  is  a  nice  thick  active  animal.  Mr.  Fleming's  bay, 
with  a  white  face  and  three  white  legs,  ran  the  winner  of  the  first  prize  very 
close,  and  took  second  honours ;  wMlst  Mr.  Graham's  "  Rose  of  Netherby," 
the  winner  of  the  third  prize,  is  rather  too  long  in  the  leg.  Class  18,  Suffolk 
Fillies :  Mr.  Wilson  took  first  and  second  prizes  ;  the  first  a  very  sniart  one, 
with  beautiful  quality,  good  legs  and  feet,  and  a  good  mover ;  the  second  is 
rather  dark  in  colour,  with  a  want  of  pure  Suffolk  character  about  her.  The 
other  filly  shown  was  a  very  good  one  in  appearance,  and  we  regretted  we 
could  not  place  her  first.  There  were  four  pairs  of  agricultural  draught- 
horses  shown,  Mr.  Brierley  taking  the  prize  with  two  wonderfully  good  geld- 
ings, **  Champion  "  and  **  Tommy  Dodd  ;'*  they  looked,  however,  better  suited 
foft  the  drays  of  Hull  than  for  ploughing  and  haiTOwing  on  clay  land,  which 
they  were  certified  to  have  done.  That  wonderful  mare,  "  Sensation,**  delighted 
and  astonished  the  spectators,  and  we  regretted  she  had  not  a  partner  more 
worthy  of  her  than  "  Warwick ;"  Mr.  Mjarshall's  chestnut  mares  were  a  good 
match,  and  looked  active  and  useful.    We  commended  the  entire  class. 

There  was  a  fair  show  of  thoroughbred  stallions — "  Dalesman" 
by  far  the  best.  Mr.  Chaplin  is  fortunate  in  possessing  two  suph 
horses  as  "  Dalesman"  and  "  Snowstorm."  His  tenants  and 
neighbours  are  also  fortunate  in  being  able  to  use  such  horses 
at  a  moderate  charge.  Three  very  good  foals  by  "  Snowstorm  " 
were  with  their  dams,  Nos.  126,  141,  and  143.  The  hackney 
stallions  were  about  as  good  a  lot  as  is  generally  shown,  but 
unless  they  are  put  to  thoroughbred  mares,  I  have  little  faith 
in  the  produce  being  hacks  such  as  I  should  like  to  ride :  an 
impartial  examination  of  the  so-called  hacks  in  Class  25  will 
explain  my  meaning.  The  above  remarks  will  apply  to  pony 
stallions.  There  were  only  five  shown,  and  they  were  nothing  ex- 
traordinary. "  Sir  George,"  the  winner  of  the  first  prize,  had 
not  good  shoulders,  and  "  Mischief"  had  not  enough  action. 
The  reserve  number  was  given  to  No.  86,  "  Robbie  Bums,  a 
pony  wit)i  good  action,  but  common  hind-quarters.  The 
hunting  brood  mares  were  exceedingly  good ;  the  hackney 
mares  only  moderate ;  and  the  pony  mares  still  worse.  The 
first-prize  winner  had  good  action  and  some  other  good  points, 
but  her  shoulders  would  not  bear  inspection. 
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The  hunters  in  Class  21,  five  years  old  and  upwards,  were  a 
very  respectable  class  ;  and  here  I  may  say  I  agree  with  all  the 
decisions  of  the  Judges,  except  in  this  class.  I  could  not  have 
placed  "Joe  Bennett"  and  "  Spellahoe"  before  "The  Banker  "and 
"  Gamester ;"  but  as  two  of  the  Judges  rode  them,  I  may  be 
wrong  in  my  opinion.  I  rode  "The  Banker,"  and  liked  him.* 
The  4-year-old  hunters,  in  Class  22,  cut  a  good  figure.  Several 
of  them  had  been  winners  in  former  years,  and  at  other  Shows. 
There  was  not  quite  a  first-class  horse  amongst  the  nineteen,  bat 
several  which  nearly  approached  that  character.  Class  23,  for 
3-year-old  hunters,  was  very  fair  as  to  number  (sixteen),  and  also 
as  to  merit  The  first  prize  was  awarded  to  "  Novelty, '  No.  227. 
An  objection  was  made  as  to  his  age,  and  the  Veterinary  In- 
spectors reported  "  that  from  the  state  of  his  dentition  they  were 
of  opinion  that  he  was  four  years  old."  In  consequence  of  this 
opinion,  the  prize-card  was  removed  from  No.  227,  which  brought 
up  "Showman,"  No.  220,  to  the  top,  and  "  Comishman,'^ 
No.  231,  obtained  the  second  prize.  Both  these  are  very  fine 
young  horses.  The  latter  was  first  in  his  class  at  the  Gainsborough 
Show  last  week. 

The  owner  of  "  Novelty  "  is  not  satisfied,  and  produces  a  cer- 
tificate from  the  breeder,  stating  the  horse  is  only  three  years  old, 
but  he  admits  that  teeth  have  been  removed — for  what  purpose 
is  well  known.  The  Council  will  decide  whether,  under  these 
circumstances,  the  horse  should  be  disqualified.  Admitting  that 
the  breeder's  certificate  is  correct,  which  I  have  no  reason  to 
doubt,  it  still  remains  to  be  decided  whether,  as  the  horse  was 
entered  "breeder  unknown,"  any  breeder's  certificate  can  be 
recognised  by  the  Council. 

Only  eight  2-year-old  hunters  appeared  in  Class  24 ;  of  these 
several  were  very  good.  No.  238,  the  winner  of  the  first  prize, 
excellent,  but  not  a  good  colour. 

Class  25  was  very  strong  in  numbers,  but  very  few  of  them 
were  hacks,  if  I  understand  the  meaning  of  the  term.  Many  of 
them  had  good  action,  but  they  appeared  far  more  suitable  for 
harness.  Of  course  I  do  not  include  "  Ozone,"  which  is  a  thorough 
gentleman's  hack. 

The  following  is  the  report  of  Colonel  Luttrell,  one  of  the 
Judges,  written  for  himself  and  colleagues  : 

Before  giving  a  detailed  account  of  the  horses  exhibited  at  Hull  I  beg  to 
make  a  few  remarks  with  reference  to  the  condition  of  three  crosses  of  blood 
attached  to  the  prizes  ofifered  by  the  Local  Committee.  All  good  judges  in 
the  present  day  are  fully  alive  to  the  importance  of  selecting  animals  with 
plenty  of  blood.     Any  condition,  therefore,  enforcing  three  crosses,  is  not  only 

♦  Since  this  was  written,  the  Judges  at  the  Yorkshire  Society's  Show  at  Hano- 
gate  have  placed  **The  Banker"  before  "Joe  Bennett." 
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unnecessary  but  objectionable.  Unnecessary,  because  quality,  the  true  test  of 
blood,  is  easily  detected  in  half-bred  horses ;  objectionable,  b^use  it  opens  a 
wide  door  to  the  unscrupulous,  and  offers  a  great  temptation  to  the  manu- 
facturers of  pedigree — a  trade  not  unknown  in  the  horse  line — and  debars 
numbers  from  exhibiting,  who,  possessing  first-class  animals  with  plenty  of 
quality,  purchased  either  of  dealers  or  at  fairs,  are  unable  to  trace  a  pedigree 
and  too  honest  to  revert  to  the  manufacturing  process  ;  besides,  it  must  lead 
to  endless  protests,  which  generally  are,  to  say  the  least  of  them,  vexatious 
for  a  Society  to  deal  with.  I  think,  therefore,  it  would  be  well  to  omit  these 
restrictive  conditions,  and  leave  the  question  of  quality  to  the  discretion  of 
the  Judges.    I  will  take  the  classes  as  they  came  before  us.  k 

Class  7.  Thoroughbred  StaUians for  Hunters, — 11  entries.  This  would  have 
been  a  very  good  class  for  most  counties,  but  nothing  grand  for  Yorkshire. 
No.  67,  "  Dalesman,"  was/aci7c  princeps.  He  certainly  looked  better  than  I 
had  ever  seen  him ;  plenty  of  work  and  tlie  Lincolnshire  air  have  worked 
wonders  ;  few  horses  are  improved  by  too  much  flesh,  most  are  spoilt  by  it ; 
certainly  "  Dalesman "  looks  twice  the  horse  he  did  when  overloaded  at 
Islington  last  year ;  now  he  is  all  muscle  and  wire,  which,  with  his  good  leg8> 
strong  loins  and  quarters,  makes  him  look  all  over  a  hunter  fit  to  carry 
14  St.  to  any  hounds  ;  and  yet  I  should  like  him  better  if  his  shoulders  were 
a  little  finer ;  a  defect,  however,  which  does  not  appear  to  impede  his  action, 
as  he  moves  corkily  and  well.  No.  60,  "  Suflfolk/*  took  the  second  honours, 
in  many  respects  a  very  good  stamp,  and,  if  you  only  look  at  him  above  his> 
hocks  and  knees,  you  would  not  have  much  fault  to  find,  except  that  the 
points  of  his  shoulders  might  be  improved  with  the  spokeshave. 

Major  Barlow  was  third  and  Reserve  Number  with  *'  Chaucer  "  and  **  Massa- 
nissa,"  between  which  there  was  not  much  to  choose.  "  Chaucer,"  barring 
his  hocks,  shows  a  good  deal  of  hunting  form,  whilst  *'  Massanissa  ^  hardly 
carries  bone  enough  to  get  weight-carriers.  Of  those  implaced,  ''Ghrand 
Master  "  is  a  very  level  true-made  horse,  but  with  faulty  action,  and  "  Car- 
bineer's" straight  short  shoulders  and  slack  girt  quite  put  him  out  of  the 
race  ;  many  of  the  others  looked  more  like  harness  than  bunting. 

Class  8.  Stallions  for  getting  Hackneys. — 17  entries.  A  very  diflBcult  class 
to  get  at.  For  my  part  I  am  as  much  an  advocate  for  blood  on  the  road  as  in 
the  field.  Now  many  of  the  animals  exhibited  here  were  totally  unfit  for 
hacking  to  covert,  or  fiddling  up  and  down  the  Row ;  some  had  a  dash  of  the 
Norfolk,  with  flashy  tearing  action  all  over  the  place, — very  sensational,  I 
have  no  doubt,  to  the  lookers-on,  but  anything  but  desirable  for  a  pleasant 
ride.  We  were  obliged  to  select  those  animals  that  had  hacking  qualities 
themselves,  and  were  most  likely  to  transmit  good  and  easy  action  to  their 
progeny;  of  these,  No.  71,  "Lord  Stanley,"  was  decidedly  the  best;  he  has 
good  shoulders  and  quarters  on  excellent  legs ;  he  is  somewhat  deficient  in  his 
middle  piece,  but  being  only  3  years  old,  a  great  improvement  will  take  place 
on  this  point ;  above  all,  his  action  is  very  good  all  round.  No.  78,  "  Young 
Lord  Derby,"  a  very  promising  colt,  with  quality  and  action,  good  limbs,  and 
nice  shoulders,  was  placed  second.  No.  85,  "All  Fours,"  is  a  grand  old 
horse,  but  his  uprij2;ht  joints  and  stumpy  action  told  the  tale  of  hard  work 
and  a^e.  No.  82,  the  Reserve  Number,  "  Fireaway,"  an  old  prize-taker,  quite 
one  of  the  right  sort,  had  to  give  way  to  his  more  youthful  and  aristocratic 
competitors. 

Class  9.  Pony  Stallions, — 5  entries.  No.  88,  "Sir  George,"  altogether  a 
model,  but  more  of  a  horse  than  a  pony,  was  easily  placed  first.  Such  form 
and  action  must  do  service  in  improving  the  breed,  if  put  to  pure-bred  ponies 
and  not  half-bred  cobs.  No.  89,  "  Mischief,"  placed  second,  was  more  of  a 
pony  than  "  Sir  George,"  but  lacked  his  action  and  quality ;  the  others  were 
indifierent. 


508  Iteport  on  the  Exhibition  of  Live  Stock  at  Hull. 

Glass  13.  Hunting  Mares, — 14  entries.  Quite  up  to  the  average.  We  soon 
found  our  first  in  No.  122,  "  Lady  Derwent,**  a  fine,  long,  low  mare,  with 
plenty  of  substance  and  breeding.  No.  116,  "Old  Go-a-head,"  too  well 
known  to  comment  upon,  was  a  good  second,  and  an  old  mare,  No.  125, 
"  Lady  Byron,"  looking  all  over  like  a  hunter,  was  third.  No.  118,  "  Snow- 
flake,*'  a  blood-like  mare  with  weak  hocks  and  middling  shoulders,  got  the 
Heserve  Number.  There  was  a  rare  foal  in  this  class  by  "  Snowstorm,"  out  of  a 
mare  of  Mr.  Chaplin's.  No.  117,  "  Lady  Josephine,"  immistakably  by  **  Rata- 
plan," with  a  good  foal  by  "  Carbineer,    look^  likely  for  breeding  hunters. 

Class  14.  Hackney  Mares, — 13  entries.  Not  much  out  of  the  common; 
plenty  of  room  for  improvement.  No.  131,  "  Jessie,"  a  nicely-turned  mare 
on  good  short  legs,  looked  like  going  the  pace  to  covert  or  carrying  a  boy  to 
hounds.  Nos.  136, 137,  placed  next,  though  advanced  in  years,  were  quite 
the  right  stamp.  Another  good-looking  foal  by  **  Snowstorm "  appeared  in 
this  class  with  a  mare  of  Mr.  G.  F.  Howard's. 

Class  15.  Pony  Mares. — A  short  entry  of  5.  The  .first  prize,  No.  U6, 
**  Venus,"  3  years  old,  was  a  good  strong  short-legged  pony  with  capital 
action,  and  rare  loins  and  quarters.  No.  148,  "  Fairy,"  a  light-made,  weU- 
bred  chestnut,  with  easy  airy  action,  was  second,  and  No.  149,  **  Pit-a-Pftt,**  a 
short  cobby  wear-and-tear  looking  animal,  the  Reserve  Number. 

Class  21.  Hunters  5  years  old  and  upwards, — 16  entries.  Considering  ttie 
very  meagre  prizes  offered,  and  the  restrictions  attached  to  them,  this  class  was 
very  well  represented.  No.  188,  **Joe  Bennett,"  was  decidedly  the  best, 
though  not  without  his  faults.  1  should  prefer  him  if  he  showed  less  day- 
light, and  more  strength  in  his  hocks  and  second  thighs ;  in  other  respects  he 
is  a  nice  horse,  and  without  having  extraordinary  action  moves  well  and  in 
good  hunting  form.  No.  180,  *'  Spellahoe,"  said  to  be  thoroughbred,  a  fact 
of  which  I  can  find  no  record,  was  second  ;  his  neck  don't  come  right  out  of 
bis  shoulders,  which  makes  him  carry  his  head  in  the  air,  and  gives  him  the 
appearance  of  requiring  more  than  ordinary  hands  to  steer  him ;  however,  my 
brother  Judges,  who  rode  him,  reported  favourably  of  his  going.  No.  177, 
"  The  Banker,"  looked  more  like  a  hunter,  but  his  pounding  action  made  him 
unpleasant  to  ride,  which  told  against  him.  A  brown  horse,  No.  173, 
"Gamester,"  with  plain  quarters,  moved  remarkably  well,  and  got  a  com- 
mended card.  **  Landscape,"  No.  185,  lacks  quality,  and  is  by  no  means  a 
good  goer. 

Class  22.  Fowr-year-dds,  up  to  not  less  than  14  sf.,  brought  25  entries. 
Here  Nos.  195  and^  194,  "  Marshal  MacMahon "  and  "  Honeycomb,"  had  to 
fight  it  out  again.'  The  "  Marshal,"  though  not  a  first-class  goer,  is  by  far 
the  best  mover  of  the  two ;  a  good  open  way  suits  him  better  than  the  London 
tan ;  he  has  not  advanced  so  much  on  his  3-year-old  form  as  I  expected,  but 
he  looks  better  now  than  he  did  when  overloaded  with  flesh  at  Islington. 
A  little  more  length  before  the  saddle,  less  slackness  over  the  loins,  and  more 
freedom  from  his  shoulders,  would  greatly  improve  him  to  my  eye;  yet 
taking  him  altogether  he  looks  like  a  gentleman,  and  will  tumble  into  a  nice 
hunter  some  of  these  days.  "  Honeycomb  "  is  in  many  respects  a  fine-looking 
animal,  but  he  stands  away  from  his  hocks,  and  when  he  is  set  in  motion 
seems  to  ignore  them  altogether;  being  a  large  overgrown  baby  he  may 
improve ;  but  I  prefer  more  stuff  in  a  smaller  compass.  Nos.  202  and  211, 
both  by  "Laughing  Stock,"  were  good  movers  and  showed  quality;  the 
latter  was  light  in  his  hocks,  and  not  quite  right  about  the  shoulders.  Some 
of  the  animals  in  this  class  were  not  up  to  the  required  weight ;  amongst  them, 
No.  203,  a  bay  horse  by  "  Theobald,"  a  very  neat  blood-like  horse  and  the 
best  mover  of  the  lot. 

Class  23.  Three-year-olds, — 20  entries.  Contained  a  great  many  promiBing 
animals.    No.  220,  "  Showman,"  a  level  compact  colt,  with  good  shoulders, 
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back,  and  quarters,  rather  light  of  bone,  was  placed  first,  and  next  to  him, 
No.  223,  "  Cornishman,"  a  wiry  well-bred  looking  animal  with  capital  legs 
and  good  forehead.  I  am  told  he  has  been  lately  running  rough  in  Cornwall, 
and  I  have  no  doubt  that  change  of  air  and  better  feeding,  which  he  is  sure  to 
get  in  Major  Barlow's  hands,  will  turn  him  into  a  smart  horse.  No.  227, 
*'  Novelty,"  was  originally  placed  first  in  this  class,  but  was  disqualified  in 
consequence  of  being  over  age.  No.  218,  "  Singleton,"  is  not  right  about  the 
shoulders,  but  otherwise  has  a  great  many  good  wearing  points.  No.  221, 
"  Prizetaker,"  the  winner  at  Alexandra  Park,  moves  well  for  a  young  one,  but 
his  hocks  and  short  quarters  tell  against  him. 

Class  24.  Two-year-olds, — 10  entries.  Nothing  out  of  the  common  except 
No.  238,  a  fine  dashing  colt  by  "Theobald,"  with  rare  quarters  and  legs,  but 
one  of  the  worst-coloured  animals  in  the  yard ;  which,  if  the  old  saying  be 
true,  "  A  good  horse  is  never  a  bad  colour,"  won't  matter  to  him  in  the  hunting- 
field,  where  I  reckon  he  will,  some  of  these  days,  show  his  tail  to  most  of 
them.  No.  236,  "  Victor,"  was  next  in  place,  who,  barring  his  shoulders, 
which  take  too  much  after  his  sire,  is  a  good  useful-looking  animal.  No.  240, 
the  reserve  No.  colt,  by  "  Neptunus,"  promises  well,  but  he  looks  more  like 
harness  than  hunting. 

Class  25.  Hackneys.^ A  large  entry  of  28,  but  the  greatest  mixture  I  ever 
saw  together  in  a  hack  class — some  under-bred  cobs,  some  only  fit  to  draw  a 
tea-cart,  and  others  to  carry  a  butcher's  basket.  The  winner  turned  up  in 
No.  257,  "  Ozone,"  a  long,  low,  well-bred  little  mare,  rather  light  of  bone 
below  the  knee,  but  a  nice  even  goer  with  good  manners  and  exoellent 
quality.  No.  265,  "Polly,"  by  "Motley,"  was  placed  second.  A  good 
mover,  but  rather  coarse  about  the  shoulders.  No.  267,  "  Princess,"  a  useful 
short-legged  mare  got  the  Reserve  Number. 

There  were  two  protests  as  to  size,  neither  of  which  were 
sustained ;  one  as  to  age,  to  which  I  have  alluded,  and  several 
as  to  pedigree.  The  Stewards  have  not  been  able  to  investi- 
gate the  whole  of  these ;  but  will  report  to  the  Council  in 
November. 

Mules  and  Donkeys. 

The  Judges,  Professor  McBride,  of  Cirencester,  and  Mr.  Lang, 
of  Bristol,  report  as  follows  : — 

Asses  and  Mules. 

By  the  kinduess  and  generosity  of  Edward  Pease,  Esq.,  of  Darlington,  the 
Society  were  enabled  to  oflfer  most  liberal  prizes  in  both  classes. 

Class  26.  Jackass  not  under  13  hands,  for  getting  Mules  for  Agricultural 
Purposes. — There  were  only  three  animals  exhibited.  The  first  prize  a  black 
(cross  between  Spanish  and  French  ass),  showing  great  quality  and  size,  \vith 
good  middle  and  quarters.  The  second  a  grey  Spanish  (imported),  very  fair,  par- 
ticularly in  shoulders  and  fore,  but  wanting  in  middle.  The  third  ass,  a  brown 
Poitou  (imported),  belonging  to  Mr.  Pease,  was  entered  not  for  competition, 
being  the  best  of  the  three,  having  capital  shoulders,  big  crest,  fair  middle  and 
quarters,  and  wonderful  legs  and  feet,  large  flat,  short  in  the  pastern ;  he  was 
out  of  condition.  This  was  a  specimen  that  intending  breeders  should  par- 
ticularly notice,  being  of  the  true  type  for  breeding  heavy  mules.  The  height 
of  these  asses  was  about  14  hands. 

Class  27.  Mules  not  under  15  hands,  far  Agricultural  Purposes. — There 
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were  seven  animals  exhibited,  all  being  of  fair  merit.  The  first  prize,  a 
grey,  about  16  hands,  was  excellent,  being  large,  with  capital  crest^  long 
shoulders,  a  thick  middle,  and  very  good  legs,  big  and  flat,  his  quarters 
rather  slack,  but  action  perfect.  The  second,  an  a<];ed  mule,  about  ).6 
hands,  brown,  had  good  quality,  with  well-made  middle  and  quarters,  but 
a  little  light  in  bone  for  heavy  agricultural  work,  at  which  she  had  evidently 
been  well  employed.  The  third  prize,  a  younger  and  smaller  mule,  three  years 
old,  brown,  showed  great  style,  with  the  prospect  of  being,  when  in  her  prime 
(7  years  old),  a  large  useful  animal ;  she  had  fine  shoulders  and  good  legs; 
her  action  was  poor,  but  owing  to  rawness  more  than  incapacity.  A  brown 
4-year-old  mule,  about  16  hands,  not  for  competition,  came  next  in  merit  to 
the  grey,  having  capital  shoulders,  middle  and  quarters,  very  big  legs  and 
feet ;  action  very  good.  Though  the  classes  were  only  moderately  filled  (as  to 
number),  it  was  a  good  commencement,  and  we  sincerely  hope  this  useful  clafls 
of  animal,  which  Mr.  Pease  and  others  are  so  pluckily  trying  to  introduce 
amongst  the  agriculturists  of  England  for  draught  work,  will  be  in  time  largely 
bred  and  widely  used,  for  we  consider  them  in  every  way  suitable  for  heavy 
work,  where  strength,  pluck,  and  endurance  are  essential  points. 

It  will  be  recollected  that  a  few  years  since  a  suggestion  was 
made  at  the  Council  in  favour  of  giving  prizes  for  donkeys  and 
mules.  The  matter  was  some  time  under  discussion,  and  the 
Council  decided  by  a  large  majority  that  such  prizes  would  not 
be  desirable.  The  exhibition  at  Hull  was  under  different 
auspices,  as  the  whole  of  the  prizes,  amounting  to  100/.,  were 
given  by  Mr.  Pease.  It  is,  perhaps,  ungp^cious  to  say  a  word 
against  prizes  so  liberally  offered ;  but  the  general  opinion  in 
the  Showyard  was  not  in  favour  of  the  practice  being  continued, 
and  in  this  I  entirely  concur.  Surely  it  would  be  far  better  to 
increase  our  classes  for  horses  than  to  encourage  the  breeding 
of  animals  of  such  doubtful  value. 

Cattle. 

With  regard  to  Shorthorns,  Mr.  Leeds  (the  Steward  of  the 
Cattle  Department)  informs  me  that  the  Old  Bulls  (Class  28) 
were  good,  but  that  Class  29  was  weak,  and  contained  nothing 
striking.  The  Bull  Calves  (Class  31)  were  fair,  but  not  equsJ 
to  the  same  class  at  some  recent  meetings  of  the  Society. 
The  classes  for  Shorthorn  females  were  of  superior  quality  to 
those  of  the  other  sex,  and  upheld  the  character  of  the  Show 
better  than  the  same  class  did  at  Wolverhampton  in  1871. 
The  Two-year-old  Heifers  (Class  33)  were  a  very  fine  class, 
while  the  Yearling  Heifers  (Class  34)  formed  the  great  feature  of 
the  exhibition  of  cattle,  and  equalled  those  exhibited  at  any  Show 
of  recent  years.  The  Heifer  Calves  (Class  34)  were  a  good 
average  class,  and  the  first-prize  animal  was  of  superior  quality. 

The  Judges  collectively  have  not  sent  in  a  Report.  Mn 
Beauford  merely  remarks — 

It  was  ahout  an  average  show  of  Shorthorns. 

Class  30  was  a  had  class,  and  the  Heifer  Classes,  as  usual,  very  good. 
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Mr.  Jefferson  enters  into  detail,  and  says: — 

Class  28  contained  ten  animals  of  great  merit ;  but,  in  awarding  the  prizes, 
the  Judges  themselves  were  not  satisfied,  whatever  the  public  might  think  of 
their  decisions.  After  selecting  five  we  differed  as  to  the  order  in  which  they 
should  be  placed.  We  all  agreed  that  No.  288  did  not  seem  useful  for  breed- 
ing purposes ;  but  the  Veterinary  Inspector  took  the  responsibility  off  our 
shoulders  by  pronouncing  in  his  favour.  I  think  we  did  not  act  consistently 
in  withholding  commendation  in  this  class.  If  No.  287  was  considered  worthy 
of  the  fourth  prize,  Nos.  286,  292,  and  293  ought  to  have  bad  commended 
tickets. 

Class  29. — Here  again  the  Judges  were  divided.  No.  299  does  not  take 
the  eye  at  first,  but  he  improves  on  acquaintance,  and  he  was  well  worthy  of 
the  position  assigned  to  him.  No.  307  has  beautiful  fore-quarters,  but  a 
shabby-looking  stem.  No.  300  is  an  even  made  aristocratic-looking  bull,  and 
rightly  placed  third.  No.  298  is  a  great  flesh-grower,  level  made,  and  richly 
clad ;  and,  had  it  not  been  for  his  deficiency  in  neck  vein,  he  might  have 
commanded  a  better  position.  Even  with  this  fault,  it  is  a  question  whether 
he  should  not  have  changed  places  with  No.  307.  No.  303  is  a  majestic  even- 
fleshed  animal,  of  great  substance ;  but  his  coarse  shoulders  nearly  forfeited  for 
him  the  slight  honour  that  he  won. 

Class  30  we  considered  the  weakest  we  had  before  us,  and  again  we  differed 
as  to  the  order  of  merit.  Neither  Nos.  312  nor  315  came  up  to  my  standard 
as  Royal  prize  winners. 

Class  31. — Here,  for  the  first  time,  the  Judges  were  unanimous.  Nos.  336 
and  339  are  two  calves  of  great  promise ;  and  if  their  education  is  properly 
attended  to,  I  expect  to  see  them  Senior  Wranglers  of  future  Royal  exami- 
nations. 

Class  32. — We  had  no  difficulty  in  selecting  No.  357  for  first  honoui^,  but 
we  joined  issue  in  placing  second  and  third. 

Class  33. — Having  chosen  Nos.  378  and  371  for  first  and  second  prizes,  it 
became  an  invidious  task,  amidst  so  much  excellence,  to  draw  for  third  and 
fourth;  eventually  we  placed  Nos.  375  and  376,  two  young  mothers  of 
o&pring,  in  preference  to  their  more  obese  and  barren-looking  rivals. 

Class  34  gave  rise  to  much  critical  argument  amongst  three  Judges,  whose 
individual  tastes  and  fancies  seemed  to  run  in  different  grooves.  No.  302  was 
the  rock  upon  which  they  split,  and  the  question  arose  whether  she  should 
have  first,  second,  or  fourth  place  assigned  to  her.  The  heifer  certainly  is  a 
wonderful  grower ;  but  her  excellences  are  more  suggestive  of  Bingley  Hall 
or  Islington  honours,  than  of  a  prolific  mother  of  Shorthorns. 

Class  35  contain^  two  ripe  plums,  the  richness  of  whose  flavour  acted 
alike  upon  all  our  palates. 

Mr.  Mitchell  reports  as  follows  : — 

The  Shorthorn  Classes,  as  a  whole,  were  very  good ;  some  of  them  par- 
ticularly so. 

Class  28.  Old  Bulls, — Was  a  very  fine  class  all  over,  the  first  and  second 
prize  ones  remarkably  so ;  although  we  thought  the  first  too  much  fed  up 
even  for  a  Showyard. 

Class  29.  Bulls  under  Three  Years  cid. — Not  equal  to  Class  28 ;  still  there 
were  some  first-rate  animals  in  it. 

Class  30.  Bulls  under  Two  Years  old. — The  weakest  class  in  the  lot. 

Class  31.  Bull  Calves. — A  good  class,  some  very  fine  animals  in  it 

Class  32.  Cows. — Although  small  in  numbers,  remarkably  good  in  quality. 
Seldom  are  there  six  such  fine  animals  in  one  class. 
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Class  33.  Eeif&f%  under  Three  Tears  old. — ^A  remarkably  fine  class.  We 
commended  the  whole  class,  and  difficulty  was  felt  in  awarding  the  prizes. 

Class  34.  Heifers  under  Two  Tears  old. — Also  a  very  strong  class ;  a  great 
many  fine  animals  in  it. 

Glasses  32,  33,  and  34  were  the  best  of  all  the  classes. 

Class  35.  Heifer  Calves. — ^Also  a  good  class. 

Class  28  having  been  collected  in  the  judging  ring,  one  of 
the  Judges,  on  referring  to  his  book  containing  the  numbers  and 
ages  of  the  animals  brought  into  competition,  refused  to  judge 
No.  293,  on  the  ground  that  the  age  there  given  him  did  not 
agree  with  the  age  at  which  the  same  bull  had  been  entered  last 
year  at  the  Blackburn  Show  of  the  Blackburn  and  East  Lan- 
cashire Agricultural  Society,  at  the  Lancaster  Show  of  the 
Royal  North  Lancashire  Agricultural  Society,  and  at  the  Show 
of  the  Keighley  Agricultural  Society.  The  bull  having  been 
ordered  out  of  the  ring,  with  the  reluctant  consent  of  the 
Stewards,  the  judging  was  proceeded  with  in  his  absence ;  but 
the  awards  of  prizes  were'  not  completed  by  the  signature  of  the 
Judges  being  attached  until  after  the  Council  had  had  an  oppoi^ 
tunity  of  deciding  upon  the  propriety  of  the  course  pursued. 
This  opportunity  was  afforded  on  the  following  day ;  and  the 
Council  decided  that,  before  completing  their  awards,  the 
Judges  were  bound  to  reinspect  the  whole  class,  and  award  such 
distinction  or  prize  to  No.  293  as  his  merits  should  entitle  him 
to  receive.  The  second  judgment  did  not,  however,  alter  the 
decisions  arrived  at  on  the  previous  day:  and  as  the  whole 
subject  has  been  referred  by  the  Council  to  a  special  Committee, 
it  would  be  premature  to  discuss  the  merits  of  the  case  in  this 
Report. 

The  Judges  of  Herefords  and  Devons  were  Mr.  Greenslade, 
of  Romansleigh,  South  Molton ;  Mr.  Haywood,  of  Blakemere 
House,  Hereford  ;  and  Mr.  Hall  Keary,  of  Aldenham,  Bridg- 
north, who  report  as  follows : — 

Although  the  show  of  Herefords  is  not  equal  on  this  occasion,  either  as 
regards  number  or  quality  generally,  to  what  it  was  both  at  Ckrdiff  and 
"Wolverhampton,  yet,  considering  the  great  distance  from  their  native  distiict, 
we  consider  the  exhibition  to  be  on  the  whole  fairly  satisfactory. 

Class  36. — No.  442,  first  prize,  and  No.  443,  second  prize ;  both  possess 
good  character  and  symmetry,  with  deep  flesh;  the  first-prize  animal  being 
remarkable  for  length  and  great  substance  throughout. 

Class  37. — In  this  class  only  three  competed,  none  in  their  present  state 
possessing  superior  merit,  although  they  are  all  good  stock  animals. 

Class  38. — Seven  entered  the  ring  in  this  class,  and,  in  consequence  of 
their  not  being  up  to  the  usual  standard,  we  had  considerable  difficulty  in 
satisfying  ourselves  in  making  our  awards.  We  consider  the  prize-takers 
possess  scale  with  a  good  character. 

Class  39. — This  was  a  very  fair  class.  No.  458,  first  prize,  has  great 
length,  good  outline,  and  bloodlikc  character ;  whilst  No.  464,  second  pricey. 
has  good  substance,  but  is  somewhat  deficient  in  touch. 


Report  on  the  Exhibition  of  Live  Stock  ai  Hull.  513 

Class  40. — Although  short  in  numbers,  the  class  may  be  described  as  a 
remarkably  good  one.  No.  472,  first  prize,  is  a  rare  specimen,  and  probably 
the  best  of  her  breed  in  the  yard.  No.  471,  second  prize,  is  a  long  grand 
cow,  but  is  not  so  evenly  covered  as  the  first^prize  animal. 

Class  41. — Only  one  heifer  exhibited,  and  that  a  very  good  one. 

Class  42.— The  three  prize-takers  all  possess  considerable  merit,  and  the 
whole  class  is  a  very  good  one. 

Class  43. — Although  this  is  a  small  class,  it  comprises  several  animals  of 
superior  merit. 

Although  the  competition  in  the  Devon  Classes  is  rather  small,  the 
majority  of  the  animals  exhibited  are  excellent  specimens  of  flbeir  breed. 

Class  44. — No.  491,  first  prize,  is  in  every  respect  very  superior,  with  a 
true  Devon  character ;  and  No.  492,  second  prize,  is  a  very  massive  grand 
bull.  No.  490  was  well  worthy  of  a  prize,  but,  in  consequence  of  the  short 
entry,  one  could  not  be  awarded  by  the  rules  of  the  Society. 

Class  45. — Two  only  exhibited ;  both  good. 

Class  46. — Two  only  exhibited,  and  both  also  very  good. 

Class  47. — This  was  a  good  class,  with  several  superior  yoimg  animaU 
amongst  them. 

Class  48. — No.  506,  first  prize,  has  remarkable  substance,  with  first-class 
symmetry  and  quality.  No.  604,  second  prize,  is  nearly  equal  to  No. 
506,  in  symmetry  and  quality ;  but  at  present  does  not  possess  quite  so  much 
substance,     llic  remaining  two  cows  are  both  very  useful  animals. 

Class  49. — The  first  and  second  prize  heifers  are  both  of  superior  merit, 
and  the  remaining  two  are  both  good  heifers. 

Class  50. — Only  three  exhibited,  all  of  which  are  meritorious. 

Class  51. — Six  calves  were  exhibited,  all  of  which  are  extremely  attractive 
and  promising  animals. 

The  Judges  of  Jerseys,  Guernseys,  Galloways,  and  Ajrshires 
were  Mr.  Gibbons,  of  Bumfoot,  Longtown ;  Mr.  Middleton,  of 
Cuttleslowe,  Oxford  ;  and  Mr.  Tait,  of  the  Prince  Consort's  Show 
Farm,  Windsor.     They  have  sent  the  following  report : — 

We,  the  Judges  of  the  Channel  Islands  and  Scotch  Cattle  and  other 
Established  Breeds,  beg  to  report  that  in  each  of  these  classes  there  was  at 
Hull  a  great  falling  off  in  the  number  of  animals  exhibited,  which,  as  far 
as  the  Channel  Island  cattle  were  concerned,  may  perhaps  be  accounted  for 
from  the  fact  of  Hull  being  situate  at  such  a  great  distance  from  the  Southern 
Counties,  where  these  breeds  are  mostly  bred  and  cultivated,  as  also  from 
the  ports  of  landing  of  the  imported  Island  bred  cattle.  We  failed  to  see  a 
single  exhibitor  from  the  Island.  Amongst  the  Jersey  stock,  nevertheless, 
in  Class  52  for  Jersey  Bulls,  there  were  seven  exhibited,  the  whole  of  them 
being  really  good  animals,  and  were  all  commended  ;  but  it  appears  that  the 
animal  which  took  the  first  prize  in  this  class  took  the  same  prize  last  year  at 
Cardiff,  consequently  it  seems  to  us  that  it  is  a  very  questionable  policy  to 
allow  an  animal,  after  having  gained  the  highest  honour  known  in  England— 
viz.  the  first  prize  at  the  Boyal  Show — to  again  compete  for  the  same  prize ; 
and  our  opinion  is  that  the  proper  and  only  place  for  an  animal  so  circum- 
stanced is  the  stud,  there  to  be  kept  entirely  for  breeding  purposes,  after 
being  reduced  to  a  natural  and  healthy  state,  so  as  to  become  the  sire  of 
healthy  future  generations,  instead  of  following  the  practice  now  so  much  in 
fashion  and  voi^ue  of  keeping  animals  in  an  unnatural  and  pampered  state  for 
the  purposes  of  show,  so  as  to  be  at  best  a  doubtful  and  uncertain  getter  of 
Weak  and  unhealthy  offspring.    As  we  have  said,  all  the  animals  in  this 
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class  were  good,  consequently  it  was  a  task  to  select  the  reserve  nmnber; 
but  the  choice  seemed  to  be  between  Mrs.  Simpson's  '*  Prince  CrocoB "  and 
Mr.  Digby's  **  Cowboy."  The  point  was  decided  by  the  majority  in  faTronr 
of  Mr.  Digby's  Island  bred  animal.  As  regards  the  Jersey  prize  cows  and 
heifers,  the  quality — that  is,  the  fineness  of  breeding  of  the  animals — ^was  very 
apparent  They  were  also  very  synmietrical  and  bloodlike,  and  showed  also 
to  be  great  milkers ;  in  point  of  fact,  they  one  and  all  exempli6ed  the  familiar 
Latin  phrase,  "  Multum  in  panro,"  and  also  proved  to  be  a  great  attraction  to 
the  admirers  of  Aldemeys,  and  more  especially  to  the  lady  visitors  during  the 
Show.  The  next  three  classes  of  Guernseys  were  poorly  represented,  and, 
instead  of  being  a  grand  lot  as  at  CSardiff  last  year,  they  were  here  only  a 
middling  lot  for  a  Showyard.  There  were  in  the  Galloway  claases  about 
enough  animals  to  take  the  prizes,  yet  withal  they  were  good  animals,  and 
showed  like  making  first-class  beef  for  the  consumer.  In  the  three  classes  of 
Ayrshires  there  were  only  three  animals  exhibited,  viz.  two  fairish  femalei 
and  a  bull  The  last  three  classes  we  had  to  adjudicate  on  were  the  other 
established  breeds.  Now  these  classes  were  entirely  filled  with  NorfoIk-poUed 
animals  and  two  dandy  little  Shetlandcrs.  The  polls  were  throughoat  a  good 
lot  of  heavy-fleshed  animals,  with  fair  pretensions  to  milk ;  and,  from  seeing 
such  good  animals  coming  from  a  distance,  we  feel,  perhaps,  it  would  not  be 
presumption  on  our  part  to  suggest  whether  or  not  a  satisfactory  class  of 
Norfolk  and  Sufiblk  Polls  might  not  be  formed  at  Bedford  next  year,  as  that 
place  would  be  nearer  their  homes ;  for  we  consider  they  are  breeds  which  for 
general  usefulness  and  docility  ought  to  find  favour  at  the  Royal  Show. 

Sheep. 

Mr.  Ridley,  the  Steward  of  Sheep,  has  sent  an  admirable 
report,  which  requires  no  addition  from  me. 

It  may  be  said  generally  of  the  exhibition  of  sheep  at  Hull, 
that,  though  none  of  the  classes,  with  the  exception  perhaps  of 
the  Southdown  and  Shropshire  shearling  rams,  were  very  largely 
represented,  there  were  yet  but  few  of  them  which  did  not  dis- 
play a  fair  average  of  good  sheep,  while  some,  as  the  report  of 
the  Judges  will  show,  comprised  sheep  of  extraordinary  merit 
And  it  is  satisfactory  to  be  able  to  state,  that  while  this  year's 
Show  compares  not  unfavourably  in  tliose  respects  with  those  of 
former  years,  it  does,  as  regards  honest  shearing,  evince  that  the 
efforts  of  the  Society  for  the  last  few  years  have  borne  some  good 
fruit.  For  the  inspectors  of  shearing  (who  were  Mr.  H.  Bone, 
of  Avon,  Ringwood ;  Mr.  R.  Brown,  of  Wigginton  House, 
Tamworth ;  and  Mr.  W.  Jobson,  of  Buteland,  Bellingham)  were 
this  year  in  a  position  to  report  to  the  Stewards  that  there  were  in 
their  opinion  no  cases  in  which  the  sheep  had  not  been  **  really  and 
fairly  shorn  bare  f  and  whereas  six  entries  of  Shropshires  were 
disqualified  last  year,  one  of  the  inspectors  (and  not  the  least 
experienced)  was  able  to  say  that  he  had  never  at  any  of  the 
Royal  Shows  seen  this  class  of  sheep  so  fairly  dealt  witli.  It  if 
idle,  however,  to  pretend  that  the  question  has  been  finallj 
settled,  as  perhaps  it  might  have  been,  had  not  the  objections  ii 
various   breeders   obtained   a  reversal  of  that  decision  of  tfie 
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Council  which,  after  the  Plymouth  Show,  substituted  the  1st  of 
May  for  the  1st  of  April ;  and  it  must  be  stated,  as  it  has  been 
on  former  occasions,  that  the  inspectors  have,  in  their  anxiety 
not  to  do  an  injustice,  given  in  every  case  the  benefit  of  any 
doubt  there  could  be,  and  have  consenuently  passed,  as  fairly 
shorn,  some  sheep,  especially  in  the  Leicester  and  Cotswold 
classes,  about  which  they  had  some  considerable  doubt. 

Taking  the  various  classes  in  the  order  in  which  they  appear 
in  the  catalogue,  the  Lcicesters'came  first.  There  were  53  rams 
in  the  two  classes  (34  shearlings  and  19  old  sheep),  and  of  these 
the  l>est  was  Mr.  Thomas  Marris's  ram,  which  was  in  the  aged 
class,  and  was  a  sheep  of  great  width  and  quality  ;  while  Mr. 
G.  Turner,  jun.,  and  Mr.  John  Borton,  took  almost  all  the  rest 
of  the  prizes  and  commendations,  both  for  rams  and  ewes ;  Mr. 
Teasdale  H.  Hutchinson,  of  Manor  House,  Catterick,  winning 
the  third  prize,  and  the  Reserve  Number,  with  a  commendation 
for  the  shearling  ewes.  The  Judges  were  Mr.  C.  Clarke,  of  Scop- 
wick,  Sleaford  ;  Mr.  T.  Potter,  of  Yellowford,  Thorverton, 
Devon  ;  and  Mr.  W.  Sanday,  of  RadclifTe-on-Trent ;  and  they 
report  : — 

The  Leiccsters  of  1873  are  inferior  to  those  of  previous  years. 

The  first-prize  shearling  is  a  neat  sheep,  rather  too  small,  but  has  a  good 
neck  and  hind-quarters,  with  a  very  nice  fleece,  and  we  think  him  a  very 
useful  sheep. 

The  second  is  a  useful  sheep  of  good  size,  but  deficient  in  style. 

The  third  is  very  likely  to  grow  into  a  good  sheep. 

Among  the  old  sheep  we  think  the  first-prize  a  very  good  one.  The  second 
is  II  very  useful  sheep,  with  good  fleece.  The  third,  a  fine  old  sheep  with  a 
liglit  fleece,  a  little  defective  in  his  carriage  and  over-fed. 

Of  the  shearling  ewes,  the  first  are  very  neat  with  well-sprung  ribs,  good 
necks  and  fleeces  ;  a  good  pen.  The  second  are  large  and  very  useful ;  and  of 
the  third  the  same  may  be  said. 

The  Cotswold  class  were  not  very  strongly  represented  in 
point  either  of  numbers  or  of  quality ;  the  pens  of  shearling 
ewes,  especially,  being  of  no  very  high  excellence.  As  regards 
the  rams,  however,  both  shearling  and  aged,  it  cannot  be  said 
that  tlu^y  wore  below  the  average  of  the  Royal  Shows,  and  in  the 
opinion  of  many  they  were  a  stronger  lot  than  has  been  shown 
of  late  years,  with  the  exception,  of  course,  of  Oxford.  Mr. 
Thomas  Brown,  of  Alarham  Hall  Farm,  Norfolk,  took  all  three 
prizes  for  shearling,  and  the  first  two  and  Reserve  Number  for 
aged  rams  ;  while  Mr.  R.  Swan  wick  secured  the  Reserve  Number 
and  a  liiirh  commendation  for  his  shearling  ram,  and  the  third 
j)rize  lor  the  older  sheep.  Messrs.  H.  Aylmer,  of  West  Dereham, 
Norfolk  :  Robert  Game,  of  Aldsworth,  Northleach  ;  and  R.  J. 
Newton,  of  Campsfield  Farm,  Woodstock,  judged,  and  their 
report  is  as  follows  : — 

VOL.  IX. — S.  S.  2  M         • 
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Class  73.  Shearliny  Bams,  had  a  fair  entry  as  to  number.  The  first- 
prize  sheep,  No.  G64,  was  a  sheep  of  good  form,  of  good  Cotswold  character, 
and  of  good  general  appearance.  The  second-prize  sheep,  No.  666,  was  of 
good  form  and  good  quality  of  mutton,  but  rather  wanting  in  size. 

Class  74  was  of  fair  average  merit,  but  did  not  contain  any  animals 
requiring  particular  notice. 

Class  75  contained  only  6  entries,  and  those  not  up  to  the  usual  standard 
of  excellence  we  have  formerly  seen  at  the  Royal  Shows.  In  fact,  we  consider 
this  class  very  badly  represented. 

Of  Lincolns  there  were  19  shearling  rams,  and  only  3  older 
ones,  with  5  pens  of  shearling  ewes.  And  here  again,  as  in  the 
Cotswold,  the  ewes  were  inferior  in  quality  to  the  other  two 
classes,  which  were,  however,  of  superior  excellence.  Messrs. 
W.  and  H.  Dudding  took  first  prize  in  both  the  ram  classes, 
with  two  grand  sheep  of  immense  width  and  substance.  Mr. 
E.  J.  Howard,  of  Nocton  Rise,  was  second  for  shearling  rams ;  and 
Mr.  John  Pears,  of  Mere,  third,  with  a  sheep  having  a  little 
more  of  the  Leicester  type;  and  in  the  aged  sheep  the  same 
gentleman  took  the  third  prize ;  while  the  second  fell  to  Mr. 
W.  F.  Marshall,  of  Branston,  Lincoln,  whose  sheep  had  no  cause 
to  be  ashamed  of  his  defeat  by  the  first-prize  one.  No.  709.  The 
shearling  rams  were  thought  so  good  by  the  Judges,  that  they 
commended  the  whole  class.  Messrs.  J.  H.  Casswell,  of  Laugh- 
ton,  Folkingham ;  J.  Greetham,  of  Stainfield  House,  Wragby ; 
and  R.  J.  F.  Howard,  of  Temple  Bruer,  Lincoln,  reported  as 
follows : — 

We  consider  Class  76  of  Lincoln  Longwodl  Shearling  Hams  to  be  a  very 
good  class  both  in  wool  and  mutton,  and,  being  large  in  number,  had  no  hesita- 
tion in  commending  the  class. 

Class  77  was  small,  but  very  good.  ; 

Class  78  is  only  a  moderate  class. 

It  is  satisfactory  to  find  an  increased  number  of  Border 
Leicesters  coming  to  the  Royal  Shows.  There  were  at  Hull 
19  rams  entered,  of  which  only  1  was  an  absentee,  and  5  pens 
of  shearling  ewes ;  so  that  these  useful  sheep,  now  appreciated 
in  other  districts  beside  the  Borders,  were,  comparatively  speak- 
ing, as  well  represented  as  any  class  in  the  Show.  Mr,  Thomas 
Forster,  jun.,  of  EUingham,  Chathill,  Northumberland,  exhibited 
three  rams,  and  took,  easily,  two  firsts  and  a  second  prize ;  his 
sheep.  No.  735,  being  of  immense  girth  and  width,  and  good 
quality.  Mr.  Alexander  Bell,  of  Linton,  Kelso,  took  the  second 
prize  for  shearling  rams.  Mr.  William  Purves,  of  Linton- 
Bumfoot,  Kelso,  took  the  third  prize  and  the  Reserve  Number 
with  a  commendation.  The  same  gentleman  was  first  and  second 
for  shearling  ewes,  in  which  class  Mr.  R.  Tweedie,  of  the  Forest, 
Catterick,  Yorkshire,  obtained  the  Reserve  Number  with  a  level 
lot  of  ewes  of  good  quality,  but  of  less  size.     In  the  aged  rams 
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Mr.  G.  Laing,  of  Wark,  Coldstream,  was  third  to  Mr.  Forster's 
two  sheep,  and  Mr.  R.  Tweedie  took  again  the  Reserve  Number 
and  commendation.  The  Judges,  who  were  Mr.  J.  Jardine,  of 
Arkleton,  Langholm  ;  Mr.  G.  Rea,  of  Middleton  House,  Alnwick ; 
and  Mr.  J.  Rand,  of  Bowmont  Hill,  Coldstream,  report : — 

Class  79.  Shearling  Leicester  Bams, — We  were  glad  to  find  an  increased 
number  of  sheep  shown  in  this  class,  and  of  fair  average  quality. 

Class  80.  The  first-prize  ram  in  this  class  was  a  very  superior  animal,  and 
the  whole  of  jiood  quality. 

Class  81.  The  prize  sheep  of  this  class  were  superior,  and  generally  good. 

The  Oxfordshire  Downs  numbered  17  entries  in  the  shearling 
ram  class,  and  6  in  the  older  sheep,  with  only  4  pens  of 
shearling  ewes ;  the  exhibitors,  too,  being  only  seven.  But,  as 
the  report  of  the  Judges  (who  were  the  same  as  for  the  Cots- 
wold)  will  show,  all  the  classes  were  worthy  of  honourable 
mention.  Mr.  John  Treadwell,  of  Upper  Winchendon,  Ayles- 
bury, was  first,  and  Mr.  George  Wall  is,  of  Old  ShiflFord,  Bamp- 
ton,  Faringdon,  second,  in  both  the  ram  classes.  Mr.  Wallis  also 
secured  the  third  prize  and  two  commendations  for  shearling 
rams  ;  the  Duke,  of  Marlborough  getting  the  Reserve  Number  and 
two  high  commendations  in  the  same  class.  Mr.  C.  Howard, 
of  Biddenham,  Bedford,  was,  as  last  year,  first,  with  his  beautiful 
pen  of  shearling  ewes,  and  had  the  Reserve  Number  and  a  high 
commendation  in  the  same  class  ;  Mr.  A.  F.  Milton  Druce,  of 
Twelve  Acres,  Eynsham,  Oxon,  having  a  well-earned  second 
prize.     The  Judges  reported  of  these  classes : — 

Class  82,  Oxford  Down  Shearling  Rams,  was  fairly  represented  as  to  num- 
bers, and  contained  several  good  animals.  No.  750  was  a  grand-looking,  good 
character  of  sheep,  descended  from  a  line  of  winners  at  the  Royal  Shows,  his 
sire  being  the  first-prize  sheep  in  Class  83,  and  also  the  first-prize  sheep  in  the 
shearling  class  at  Wolverhampton.  The  grandsire  of  this  sheep  was  also 
winner  in  the  class  for  old  rams  at  Wolverhampton, — a  sheep  that  was  espe- 
cially noticed  in  the  report  of  that  Show.  No.  752,  the  second-prize  sheep, 
was  of  very  pood  form  and  character,  and  if  he  had  had  a  better  head,  and  had 
been  of  bettor  colour,  his  position  possibly  might  have  been  improved. 

Class  83  was  not  strongly  represented  as  to  numbers,  but  contained 
several  good  sheep.  The  first-prize  sheep  referred  to  above,  Na  764,  is  a 
very  gocS  sheep  indeed,  and  well  sustains  the  character  of  his  sire,  the  first- 
prize  sheep  in  the  class  for  old  rams  at  the  Wolverhampton  Show.  The 
second-prize  sheep,  No.  765,  is  also  a  very  good  style  of  sheep,  and  well 
supports  the  character  of  the  Oxford  Downs. 

Class  84.  A  small  entry,  numbering  only  4  pens.  The  first-prize  pen,  No. 
771,  was  a  very  choice  pen,  showing  a  great  deal  of  quality.  The  second-prize 
pen,  No.  769,  was  also  a  good  one.  The  other  two  pens  were  also  worthy  of 
notice. 

The  Longwools  of  any  breed  were  represented  by  6  pens  of 
25  shearling  gimmers,  all  Lincolns.  The  placing  together  so 
large  a  number  of  sheep  of  the  same  flock  is  of  course  one  of  the 
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strongest  tests  of  uniformity  of  character ;  but  there  was  perhaps 
hardly  any  class  in  the  show  which,  excepting  one  pen,  bore  the 
test  better  than  this  one.  The  Judges,  who  were  the  same  a& 
for  the  Leicesters,  reported  : — 

We  think  this  class  an  extremely  good  one.  The  first  and  second  prizes 
are  even,  with  good  quality,  size,  and  wool,  and  a  very  profitable  class  of 
sheep.  The  third-prize  sheep  are  of  great  size,  with  good  fleeces,  but  of 
quality  not  equal  to  the  first  and  second  pens. 

The  Southdown  shearling  rams  were  a  tolerably  large  entry, 
21,  and  of  fair  merit.  Mr.  VV.  Rigden's  sheep  was  easily  first, 
Mr.  Foljambe's  being  second,  and  Mr.  Colman's  third.  The  older 
rams  were  13  in  number,  and  a  very  fine  class.  Mr.  Rigden 
was  again  first,  and  took,  besides,  the  second  prize  and  a  com- 
mendation. His  Royal  Highness  the  Prince  of  Wales  secured 
the  Reserve  Number  and  a  high  commendation  in  both  these 
classes.  Colonel  Kingscote  obtained  only  a  high  commendation 
for  aged  rams,  while  the  New  Merton  flock  improved  upon  its 
strength  of  last  year,  and  took  a  high  commendation,  and  a  com- 
mendation in  the  shearling  ram  class,  and  two  commendations 
in  the  aged  class.  Lord  Walsingham  was  also  first  with  his 
pen  of  ewes;* the  Duke  of  Richmond,  whose  pen  was  missed 
from  last  year  s  show,  being  second  with  a  very  good  pen  ot 
four,  the  fifth  ewe  being  long  in  the  neck,  and  perhaps  making 
the  difference  between  first  and  second  honours.  The  Duke 
was  also  third  in  this  class.  Mr.  Colman's  fine-bodied  sheep 
(pen  826)  are  specially  referred  to  in  the  report  of  the  Judges, 
Messrs.  H.  Fookes,  of  Whitchurch,  Blandford ;  H.  P.  Hart,  of 
Beddingham,  Lewes  ;  and  T.  (j.  Saunders,  of  Watercombe,  Dor- 
chester, who  say : — 

In  the  class  for  shearlings  there  was  a  large  entry,  but  there  was  a  wicb 
difference  between  the  first-prize  animal  and  any  of  the  others. 

The  class  for  older  rams,  although  only  half  so  well  filled  as  to  numbers^ 
contained  more  good  sheep,  and  made  altogether  a  creditable  display. 

The  shearling  ewes  also  formed  a  good  class.  AVe  think  it  well  to  8tat& 
that  the  reason  the  jien,  No.  826,  consisting  of  large  and  well-developed 
sheep,  did  not  obtiiin  any  favourable  notice  from  us  wtis  the  remarkable  bare- 
ness of  their  ears  and  even  of  their  faces.  This  may  be,  in  some  measure  at 
least,  attributable  to  high  feeding ;  but,  if  so,  it  indicates  a  degree  of  fordog 
which  we  consider  injurious  to  animals  intended  for  the  puq)ose  of  breeding, 
and  which,  from  the  printed  instructions  furnished  to  us,  it  is  evident  that 
the  Society  does  not,  to  say  the  least,  wish  to  encourage. 

We  take  this  opjx)rtuuity  of  impressing  upon  exhibitors  and  breeders 
generally  the  importance  of  paying  increased  attention  to  the  characteristics 
of  the  pure  Southdown. 

Shropshircs  were,  as  usual,  very  strongly  represented,  there 
being  56  rams,  and  10  pens  of  shearling  ewes,  on  the  ground* 
And,  looking  to  the  general  character  of  these  three  classes. 
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■Shropshire  breeders  have,  so  far  as  is  indicated  by  animals 
exhibited  in  the  yard,  grounds  for  congratulation,  especially  in 
comparison  with  last  year's  Show  at  Cardiff.  Successive  Judges 
have  continued  for  years  to  impress  upon  them  the  desirability 
of  securing  a  uniformity  of  type,  if  this  really  useful  and  rent- 
paying  sheep,  as  it  has  so  often  been  called,  is  to  obtain  the  hold 
which  it  merits  in  other  parts  of  England  beyond  the  midland 
counties.  And  year  after  year,  with  the  exception  above  named, 
it  has  been  satisfactory  to  find  that  the  reports  show  a  decided, 
though  slow,  advance  in  this  direction.  A  useful  standard  was 
given  by  the  Judges  of  this  class  at  the  Oxford  Show,  which  may, 
perhaps,  be  not  inaptly  repeated  here.     They  then  laid  down : 

1.  That  a  Shropshire  sheep  should  possess  great  depth  of  firm 
flesh,  indicated  by  a  good  muscular  neck,  straight  and  wide 
back,  with  ribs  well-sprung,  and  a  heavy  leg  of  mutton. 

2.  That  the  face  and  legs  should  be  of  a  uniformly  dark 
colour,  and  well-covered  head;  the  fleece  thick-set,  and  free 
from  grey. 

The  names  of  the  Judges  at  Hull,  Mr.  T.  Horley,  The  Fosse, 
Leamington ;  Mr.  R.  H.  Masfen,  Pendeford,  Wolverhampton ; 
and  Mr.  C.  Randell,  Chadbury,  Evesham,  will  be  an  indication 
that  in  their  awards  they  have  kept  these  points  in  view,  and 
their  report,  which  I  give  in  full,  is  well  deserving  the  con- 
sideration of  every  Shropshire  breeder.     It  is  as  follows : — 

The  breeders  of  these  sheep  again  exhibited  their  shearling  rams  in  large 
numbers,  and  among  them  were  many  good  animals,  the  whole  class  showing 
a  greater  approach  to  miiformity  of  character,  colour,  and  wool,  than  has 
heretofore  prevailed.  There  are  still  some  exceptions,  notably  one  belonging 
to  the  owner  of  the  first-prize  sheep,  so  good  in  all  but  his  head,  that  but  for 
the  coarseness  and  want  of  character  shown  there,  he  must  have  taken  the 
place  of  his  companion,  whose  head,  on  the  contrary,  was  not  masculine 
enough. 

The  old  sheep  wore  less  numerous,  but  the  form  and  quality  of  three  of 
them  were  remarkably  good.  The  Reserve  Number  also  was  a  good  animal. 
In  the  rest,  character  appears  to  have  been  sacrificed  to  size,  and,  although 
very  useful  animals,  the  Judges  felt  that  they  could  not  confer  upon  them  any 
distinction. 

The  yearling  ewes,  upon  the  whole,  were  not  as  good  as  in  former  years ; 
four  of  the  i)en  exhibited  by  Lord  Chesham  were,  however,  unexceptionable  ; 
the  other  j^ns  containing  animals  characterised  like  the  yearling  rams  by 
improved  uniformity  of  character. 

Upon  the  whole,  it  may  be  said  of  the  Shropshire  sheep  exhibited  at  Hull 
that  they  very  fairly  represented  the  character  of  this  very  useful  rent-paying 
kind  of  sheep,  marked  by  hardiness  of  constitution,  large  amount  of  lean 
flesh,  with  small  weight  of  ofifal,  and  good  quality  and  weight  of  wool.  The 
exhibitors  are  entitled  to  the  credit  of  having  done  much  to  enhance  the 
reputation  of  this  valuable  breed  of  sheep,  which  is  now  so  firmly  established 
in  the  midland  counties.  * 

Among  the  prize-takers  Lord  Chesham  kept  up  his  reputation 
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by  winning  the  first  prize  for  shearling  rams,  and  for  ewes^ 
with  sheep  of  dark-brown  faces  and  legs,  and  close  fleeces. 
Mrs.  Beach  was  second  in  the  shearling  ram  class  with  a  sheep  of 
rather  looser  wool,  and  longer  frame.  Mr.  Crane  was  first  in  the 
older  ram  class  with  a  sheep  of  extraordinary  back  and  rump. 
In  this  class  Mr.  Thomas  Fenn  was  second,  and  Mr.  Joseph  Pulley 
third,  while  Mrs.  Beach  won  the  Reserve  Number,  as  she  did 
also  in  the  ewe  class.  In  this  latter  class  Mr.  John  Hanbury 
Bradburn  was  second  and  third. 

There  is  no  class  of  slieep  which  has  improved  more  in  the 
last  few  years  than  the  Hampshires  ;  and  those  exhibited  at 
Hull,  though  few  in  number,  were  no  exception  to  the  rule  of 
progress.  Mr.  Morrison  was  first  and  second  in  the  older  sheep. 
Mr.  James  Rawlence  had  all  the  rest  of  the  honours  in  all  the 
classes,  with  the  exception  of  a  commendation  given  to  Messrs. 
R.  and  J.  Russell  in  the  shearling  rams.  The  report  of  the 
Judges,  who  were  the  same  as  for  the  Southdowns,  says : — 

These  were  but  scantily  represented  in  any  class,  but  all  those  exhibited 
(especially  the  shearlings)  combined  great  size  with  good  form  and  fair  quality. 
We  desire  to  bear  testimony  to  the  vast  improvement  which  has  taken  place 
in  this  breed  during  the  last  few  years. 

Cheviot  sheep  were  a  good,  though  not  a  large,  show,  num- 
bering altogether  16  rams,  and  6  pens  of  ewes.  Mr.  Thomas 
Elliott,  of  Hindhope,  was  invincible  in  all  the  fclasses,  against 
good  sheep  in  all.  Mr.  John  Robson,  of  Bymess,  got  the 
Reserve  Number  and  a  high  commendation  for  the  older  rams, 
and  the  same  for  ewes ;  while  Mr.  R.  Shortreed,  of  Attenbum, 
Kelso,  secured  the  second  prize  for  ewes,  and  a  commendation 
in  each  of  the  other  classes.  The  Judges,  who  also  judged  the 
Border  Leicesters,  reported  : — • 

Class  95.  Was  well  represented,  and  of  great  quality. 

Class  96.  On  the  whole  a  very  superior  lot  of  sheep. 

Class  97.  The  above  remark  will  equally  apply  to  this  class. 

Of  the  Black-faced  and  Mountain  Sheep,  beyond  their  pic- 
turesqueness,  there  is  little  to  be  said  further  than  what  the  same 
Judges  add,  namely,  that  classes  98,  99,  100,  101,  102,  103  were 
badly  represented,  and,  with  few  exceptions,  a  very  middling  lot. 

Class  104,  consisting  of  pens  of  Ten  Shearling  Wether  Sheep, 
of  the  same  flock,  competing  for  a  prize  offered  by  the  Hull 
butchers,  was  represented  by  three  lots,  not  deserving  any 
especial  mention. 

Pigs. 

Mr.  Wakefield,  Steward  of  Pigs,  reports  as  follows : — 
The  number  of  entries  in  this  department  was  191,  against 
176    at  Wolverhampton,   and   190  at  Cardiff.     The   absentees 
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numbered  10,  and  the  disqualifications  on  examination  as 
to  age  11 ;  but  of  these  latter  it  should  be  noticed  that  thej 
only  applied  to  four  exhibitors.  The  Judges  were  unani- 
mous in  saying  that  it  had  never  before  fallen  to  their  lot  to 
inspect  so  many  pigs  of  really  superior  quality,  and  in  some 
of  the  classes  they  had  considerable  difficulty  in  coming  to  a 
decision,  so  nearly  were  the  comparative  merits  balanced. 

We  would  suggest  that  in  future  all  exhibitors  should  send' 
their  pigs  in  crates  mounted  on  wheels  ;  much  trouble  and  delay, 
both  on  arrival  and  departure,  would  thereby  be  avoided,  with- 
out entailing  upon  exhibitors  any  serious  outlay. 

Subjoined  is  the  Report  of  the  Judges,  Messrs.  Turner  and 
Lynn,  as  handed  in  to  tlie  Steward  of  this  department : — 

Class  105.  This  was  a  moderate  class,  with  the  exception  of  the  first  and 
second  prize  pigs.  • 

Class  106.  This  class  was  not  at  all  a  good  class  of  animals. 

Class  107.  The  first  and  second  prize  pigs  in  this  class  were  very  good, 
and  very  nearly  equal  in  merit.  There  were  some  other  very  fine  ^pigs 
exhibited. 

Class  108.  This  was  far  below  an  average  class. 

Class  109.  This  was  a  very  good  class  throughout;  the  pig  to  which  the 
first  prize  was  awarded  was  a  good  and  true  specimen  of  the  small  breed ; 
there  were  others  in  this  class  of  which  the  same  cannot  be  said. 

Class  110.  This  was  not  up  to  the  standard  of  perfection. 

Class  111.  This  class  was  not  well  represented. 

Class  112.  The  pigs  exhibited  were  somewhat  inferior. 

Class  113.  This  was  by  no  means  a  good  class,  and  very  few  entries. 

Class  114.  "inhere  was  no  competition  and  no  great  merit. 

Class  115.  There  were  some  very  good  animals  exhibited  in  this  class, 
especially  the  first  and  second  prizes  and  Reserve  Number. 

Class  116.  Only  2  entries,  and  one  of  them  was  considered  not  of  sufficient 
merit  to  receive  a  prize. 

Class  117.  This  was  a  very  good  class  indeed ;  in  addition  to  the  prize 
animal  there  were  many  of  great  merit ;  and  we  commended  the  class 
generally. 

Class  118.  Here  we  had  a  good  competition,  and  amongst  the  lot  were 
several  good  animals  in  addition  to  those  to  which  we  awarded  prizes. 

Class  119.  This,  in  our  judgment,  was  the  best  class  of  pigs  ever  exhibited 
at  the  Royal.  There  were  5  highly  commended  in  addition  to  the  prizes,  and 
we  felt  compelled  to  show  our  appreciation  of  this  class  by  commending  the 
whole,  when  there  were  22  entries. 

Class  120.  Here  was  a  great  falling  off  from  the  last  class.  There  were  noue 
to  commend  beyond  the  Reserve  Number. 

Class  121.  This  was  also  a  very  good  class,  and  we  thought  it  neces&ary  to 
commend  it  generally. 

Class  122.  Tliere  were  a  number  of  good  pigs  exhibited  here ;  there  were 
three  higlily  commended  in  addition  to  the  prizes. 

Class  123.  The  best  pigs  exhibited  here  were  disqualified  by  the  Veterinary 
lusjxictor,  and  those  left  in  competition  were  but  a  very  indifferent  lot. 

With  regard  to  the  whole  Show,  it  appears  a  work  of  super- 
erogation to  add  anything  to  the  pages  which  have  been  already 
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written  and  read  on  the  subject ;  but  I  think  it  may  fairly  be 
said  that,  taking  every  description  of  stock,  the  Exhibition  was 
one  of  the  best  we  have  ever  had.  The  ground  for  the  Show 
was  very  good  and  conveniently  situated  ;  and,  although  we  were 
somewhat  alarmed  by  the  prospect  of  a  level  railway  crossing  so 
near  the  Yard,  we  have  the  satisfaction  of  knowing  that  our 
fears  were  groundless,  as  no  accident  occurred. 
•  The  attendance  was  large,  and  all  the  authorities  in  Hull 
appeared  to  take  the  greatest  interest  in  our  proceedings,  using 
their  best  exertions  for  the  success  of  the  Meeting. 

Thurgarton  Priory,  August,  1873. 


XXI. — Report  on  the  Exhibition  and  Trials  of  Implements  at 
Hull  By  W.  J.  Edmonds,  of  Southrope,  Lechlade  (SENIOR 
Stewaed). 

The  trials  of  1873,  although  not  of  so  interesting  a  nature  to 
the  general  public  as  were  those  of  the  two  preceding  years, 
cannot  be  said  to  be  of  less  moment  to  the  agriculturist,  for  the 
horse  is  still  the  motive  power  employed  for  the  cultivation  of 
the  greater  part  of  the  arable  land  of  England  ;  and  the  perfec- 
tion of  the  cultivating  implements  to  be  used,  whether  for  the 
economising  of  labour  or  for  the  preparation  of  the  land  for 
the  reception  of  seed,  must  always  be  deemed  a  matter  of  much 
importance. 

The  competition,  however,  for  the  special  prize  given  for  the  best 
"  Combined  Stacking-Machine "  somewhat  relieved  the  dulness 
of  the  trial-fields  on  the  Hessle  Priory  Farm  ;  and  the  searching 
trials  to  which  the  machines  competing  for  this  prize  were  sub- 
jected could  hardly  fail  to  satisfy  every  one  that  the  Judges  did 
their  best  to  arrive  at  a  just  conclusion  as  to  the  comparative 
merits  of  all  which  were  brought  before  their  notice.  The  im- 
provement which  has  been  made  in  them  since  last  year  at 
Cardiff  is  very  considerable  ;  the  weak  point  spoken  of  by  Mr. 
Wren  Hoskyns  in  his  n^port,  namely,  "  failing  to  clear  the 
straw  at  the  point  of  delivery,"  has,  in  some  of  the  machines, 
become  the  "  strong  corner ;"  and  it  was  remarked  at  Hull  that 
this  has  taken  place  with  those  which  deliver  at  a  more  moderate 
speed  rather  than  with  others.  Nothing  could  be  more  satisfac- 
tory than  the  working  of  several  of  these  most  useful  additions 
to  the  stack-yard ;  and  the  result  of  tliis  year's  trial  has  proved 
that  the  Council  acted  wisely  in  adopting  the  suggestion  of  those 
gentlemen  who   proposed    at  the   General   Meeting   that    **  A 
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special  prize  should  be  given  this  year  at  Hull  for  Combined  * 
Stacking-]Machines." 

Considerable  anxiety  was  caused  as  regards  the  trials  of 
ploughs  and  other  implements,  from  the  fact  that  in  the  week 
before  their  commencement  the  land  had  become  so  exceedingly 
dry  that  it  was  feared  they  would  not  wojk.  A  heavy  rain  on 
the  Thursday  was  therefore  most  welcome,  as  the  ground  thus 
became  sufficiently  soaked  ;  and  by  12  o'clock  on  Monday  the 
preliminaries  were  settled,  and  the  Judges  commenced  in  earnest 
The  chief  interest  among  the  classes  of  ploughs  was  centred  in 
those  which  cont«iined  the  double-furrowed  ones ;  and  naturally 
so,  for  as  ploughing  is  very  slow  and  very  expensive  work,  any 
change  which  renders  it  less  so  is  hailed  with  satisfaction.  The 
substitution  of  wheels  for  sole-shoes  must  reduce  friction  ;  and  the 
successful  exhibitors,  Messrs.  Murray  and  Snowden,  with  others 
who  were  not  far  behind  them  in  the  race,  cannot  fail  to  have 
plenty  of  orders  for  these  now  fashionable  and  valuable  imple- 
ments. But  it  appears  to  me  that  the  plough,  of  whatever  make, 
has  now  many  rivals :  formerly  it  was  the  chief  implement,  and 
the  drag  and  the  harrow  were  its  adjuncts ;  but  when  we  see 
the  broadshares,  cultivators,  and  scarifiers,  the  chisel-pointed 
and  duck-footed  drags  and  harrows,  we  naturally  enquire  for 
what  purpose  were  all  these  articles  invented  ?  And  the  trial- 
fields  at  Hull  suggested  to  me  the  answer,  namely,  that  some  com- 
bination of  them  will,  in  many  cases,  be  made  to  supersede  the 
use  of  the  plough  in  preparing  land  for  the  barley  and  root  crops. 

The  Ravensthorpe  Engineering  Company  were  so  good  as  to 
place  at  the  disposal  of  the  Society  their  steam  machinery  (with 
the  Manilla  rope)  as  the  motive  power  for  testing  the  draught  of 
the  ploughs  and  other  implements  with  the  dynamometer.  It 
answered  the  purpose  remarkably  well,  and  the  thanks  of  the 
Society  are  due  to  them,  as  well  as  to  Messrs.  Aveling  and  Porter, 
for  the  aid  given  by  their  road-engine. 

As  the  potato  crop  was  not  sufficiently  forward  to  allow  of  a 
satisfactory  trial  with  the  potato-raisers,  the  Stewards  considered 
it  right  to  postpone  it  until  a  later  period.  Mr.  Penny  was 
instructed  to  take  charge  of  those  which  the  Exhibitors  might 
leave  with  him,  and  three  are  accordingly  in  his  hands.  The 
trial,  throuirh  the  courtesy  of  Mr.  J.  Wells,  of  Booth  Ferry, 
will  take  place  on  his  farm  ;  and  Mr.  T.  C.  Booth  has  kindly 
undertaken  to  be  the  acting  Steward  on  the  occasion. 

A  new  feature  on  the  show-ground  this  year  was  the  parade 
of  prize  implements  down  the  centre  avenue,  by  which  intend- 
ing purchasers  could  see  and  compare  them  without  having  the 
trouble  of  visiting  the  different  stands,  and  the  arrangement 
appeared  to  give  universal  satisfaction. 
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XXII. — Report  of  the  Trials  of  Plorighs^  Harrows^  ^c,  at  Hull, 
By  John  Coleman,  of  Escrick,  York.* 

The  growth  of  the  Implement  Trade  has  been  so  rapid  of  late 
years,  and  the  competitors  for  the  Society's  prizes  have  so  in- 
creased in  number,  that,  notwithstanding  subdivision  and  exten- 
sion of  similar  trials  to  greater  periods  of  time,  the  entries  have 
become  well-nigh  unmanageable  ;  and  it  is  only  by  a  combination 
of  good  management  on  the  part  of  officials,  and  the  untiring 
energy  of  Stewards  and  Judges,  that  the  work  is  completed  in 
the  allotted  time,  which  at  Hull  extended  from  Monday,  July 
7th,  to  Saturday,  July  12th,  on  the  afternoon  of  which  day 
all  the  awards  were  in  tlie  Secretary's  hands.  At  Leicester,  in 
1868,  more  than  two-thirds  of  the  Report  was  occupied  with 
the  trials  of  Steam  Cultivating  machinery,  and  yet,  with  this 
important  element  absent,  over  three  hundred  Implements  were 
entered  for  trial  at  Hull,  and  four  sets  of  Judges  were  found 
necessary.  The  introduction  of  a  scale  of  points  for  Judging 
is  a  great  improvement,  and  when  the  latter  are  properly 
arranged,  the  work  will  be  simplified,  and  the  decisions  more 
satisfactory  both  to  the  Exhibitors  and  the  Judges  themselves. 
The  following  is  a  copy  of  one  of  the  forms  supplied. 

Royal  Agricultural  Society  of  England. 

single  plougiis.-class 

Observer's  Xame 

DaU 

Catalogue  number 

Name  of  exhibitor 

Length  from  point  of  share  to  end  of  breast 

Number  of  horses  required _  

Weight 

Price 


Number  of  field  for  trial  with  horses  _ 

Area  of  plot  ploughed  with  horses 

Time  in  ploughing  plot  with  horses.. 
Remarks  on  trial  with  horses  _ 


♦  The  Editor  desires  to  express  his  thanks  to  Messrs.  Coleman  and  Roberts 
for  having  undertaken,  at  a  moment's  notice,  to  write  the  Heports  of  the  trials 
at  Hull,  in  consequence  of  the  sudden  indisposition  of  the  gentlenum  to  whom 
that  duty  had  been  entrusted. — Ed. 
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Trial  with  Dyxamoheter. 


Number  of  field 

Weight  of  earth  per  square 

Inch  per  yard 

run 

Specified  width  and  depth 

3 
1 

C 

4 

s 

1 

1 

1? 
It 

%t 

It 

II 

*x 

First  furrow 

' 

Second  ditto | 

i 

1 

Tflird  ditto      | 

1    ■ 

Fourth  ditto 

\ 

1       1 

Totals \ 

Averages      \ 

1 

1 

! 

Me 

unarea 

8. 

Points  of  Merit. 


Weight 
Price    . . 


Mechanical  qualities  and  strength.    (Engineers'  opinion) 

Simplicity.    (Farmer  Judges'  opinion)       

Economy  in  power  and  draught 

Time  in  trial  with  horses       

Perfection  of  work  with  bors.-s     

Flatness  of  sole  of  furrow      

Cut  on  land  side       

Xeatntss  of  laying  blices  and  burying  of  vegetaliuu 
EflBciency  of  skim  coulter      


Perifectiou 
being 


50 
&0 

200 

120 

300 
CO 
Ci) 

IGO 
60 


Points 
awarded. 


Totals . 
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In  the  case  of  Double-furrow  Ploughs  the  Judges  came 
to  the  conclusion  that  the  nomenclature  was  not  satisfiBictorj, 
and  drew  up  a  different  list  with  regard  to  "  points  of  merit," 
which,  with  the  marks  assigned,  is  given  below. 


Double-furrow  Ploughs. — Points 

OP  Merit. 

IV 

Points  awarded. 

Price 

.. 

• 

Weight 

i        50 

Jfechanical  qualities  and  strength  combioed  with  simplicity  . . 
Eoonomyof  power  of  drao^t 

200 

250 

100 

60 

20 

•  • 
280 

facilities  of  transport 

Time  in  trial      

Flatness  of  sole  of  furrow t     *  -     - 1 

80 
20 
100 
80 

Cut  on  land*ftide      . .     . .     . .     . »     -  t ■,     -r     .  - 

Pankinff  and  anorl^  of  furrow  Klic<^  t.     <t     ».     *■     *.            •• 

Efficiency  of  skim  coulter  and  perfect  burying  of  surface  matters 

1 

1 

Totals 

1000 

This  arrangement  being  novel,  we  are  not  to  expect  perfection  ; 
the  Judges  were  called  upon  to  fix  their  scale  of  points  on  Monday 
morning,  and  Exhibitors  were  ignorant  of  the  value  which 
-would  be  assigned  to  the  diflFerent  parts  of  the  implement  and 
its  work.  It  would  be  very  desirable  if  the  points  could  be 
•determined  Ijeforehand  and  made  known  to  Exhibitors,  who 
would  then  bring  their  machinery  to  trial  with  a  knowledge  of 
what  was  required  :  nor  would  this  be  difficult  to  arrange,  since 
A  Committee,  composed  of  practical  men,  aided  by  a  competent 
engineering  authority,  would  be  qualified  to  settle  the  question. 
The  Council  possesses  the  right  sort  of  men,  and  thus  the  points 
«iio^ht  be  issued  with  the  Prize  sheet. 

The  land  selected  for  the  trials  comprised  seven  fields  on  the 
Hessle  Priory  Farm,  situated  about  three  miles  from  the  town  of 
Hull — two  of  these  were  taken  as  reserves  and  were  not  re- 
quired,— bordering  the  Humber,  and  originally  derived  from  its 
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overflow  ;  tlie  soil  consists  of  a  strongish  warp,  varying  slightly 
in  natural  character,  but  considerably  in  consequence  of  dif- 
ferent conditions  of  cultivation.  Thus,  Nos.  4,  5,  and  6,  set 
apart  for  the  plough  trials,  were  in  seeds  partly  of  two  years' 
growth,  and  consequently,  owing  probably  to  two  wet  seasons, 
in  a  very  hard  unsatisfactory  state  ;  whereas  Nos.  1  and  2,  laid 
out  for  the  trials  of  Harrows,  Cultivators,  &c.,  had  been  recently 
disturbed.  No.  1  was  a  vetch  stubble,  and  No.  2  had  been  once 
ploughed  since  harvest,  and  consequently  worked  a  full  horse 
lighter.  This  fact  was  taken  advantage  of,  the  second  and  con- 
clusive trials  for  both  the  light,  double,  and  single  ploughs  being 
held  in  this  field.  It  was  fortunate,  both  for  the  Society  and  the 
Exhibitors,  that  there  was  this  opportunity  for  a  reasonable  test, 
for  it  was  not  fair  to  expect  light-land  implements  to  stand  the 
excessive  strain  incidental  to  the  tearing  up  of  great  masses  of 
soil  in  an  indurated  condition :  true,  such  a  test  discovers  weak 
points,  and  it  may  be  safely  inferred  that  the  machine  that 
stands  such  work  will  answer  on  the  lighter  soils  ;  but,  on  the 
other  hand,  it  must  be  remembered  that  light-land  implements 
are  limited  to  a  given  weight,  and  makers  are  naturally  anxious 
to  make  an  implement  as  light  as  is  consistent  with  due  strength 
for  the  work  they  are  intended  for.  Had  no  opportunity  under 
more  favourable  circumstances  been  afforded  for  a  second  trial, 
the  non-successful  might  with  some  show  of  reason  have  attri- 
buted their  failure  to  the  untoward  condition  under  which  they 
were  compelled  to  compete. 

The  sum  of  380/.  was  offered,  including  a  special  prize  of 
25/.  for  the  best  combined  stacking-machine.  It  will  be  re- 
membered that  these  useful  labour  economisers  came  into  com- 
petition in  connection  with  threshing  machinery  at  Cardiff. 
The  trials  of  the  latter,  however,  occupied  so  much  time,  that  it 
was  impossible  to  devote  such  attention  to  the  stackers  as  their 
importance  demanded,  hence  it  was  felt  very  desirable  to  repeat 
the  trials.  A  report  of  these  trials,  together  with  a  description 
of  the  Implements*  to  which  Silver  Medals  were  awarded,  by 
Mr.  C.  G.  Roberts,  is  appended.  Messrs.  Clayton  and  Shuttle- 
worth,  who  carried  off  two  prizes  at  Cardiff,  did  not  again  enter 
into  competition.  The  utility  of  demonstrating  by  prolonged 
and  exhaustive  tests  which  machines  are  most  likely  to  give 
satisfaction  to  the  purchaser  was  duly  appreciated  by  the  public, 
and  scant  as  were  the  visitors  to  the  trial  fields,  there  was 
always  a  goodly  muster  in  the  rickyard  as  Hessle  Priory.  It 
was  felt  that  the  offering  of  this  prize  for  competition  in  the 
year  devoted  to  cultivating  implements  was  a  praiseworthy 
innovation  on  routine,  which  might  be  improved  upon  in  the 
future.     That  this  great  Society  might  add   to  its   utility  by 
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studying  to  anticipate  the  wants  of  its  constituents  and  when- 
ever the  development  of  particular  machinery  was  peculiarly 
desirable,  might  stimulate  invention  by  the  oflFer  of  valuable 
prizes,  without  regard  to  whether  the  particular  machine  was 
or  was  not  included  in  the  Classes  to  be  tried.  Of  course 
those  who  have  no  responsibility,  and  know  nothing  of  the 
difficulties  attending  the  management,  can  readily  find  fault 
and  offer  suggestions ;  had  such  carefully  studied  the  arrange- 
ments at  Hull,  they  must  have  admitted  that  no  pains  had 
been  spared  to  secure  trustworthy  results. 

The  following  is  the  schedule  of  prizes  oflFered  : — 

Section  I. — Ploughs. 
Subsection  A. — ^Wheel  Ploughs. 

Class  £^ 

1.  For  the  best  Plough,  not  exceeding  2  cwt. 10 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  6  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet. 

2.  For  the  best  Plongh,  not  exceeding  2J  cwt 10 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  7  inches  deep,  on  light  and  mixed  land  as  far 
as  practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4i  feet. 

3.  For  the  best  Plough,  not  exceeding  3  cwt 10 

For  the  second  best  ditto  5 

To  be  tested  at  5  to  8  inches  deep,  on  mixed  soil  and  heavy  land  as 
far  as  practicable. 

Extrt^me  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4J  feet. 

Subsection  B. — Swing  Ploughs. 

4.  For  the  best  Plough,  not  exceeding  2  J  cwt 10 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  7  inches  deep,  on  light  and  mixed  land  as  far 
as  pnicticable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4i  feet. 

Subsection  C. — ^Doublb-fubbow  Pix)ugh8. 

5.  For  the  best  Plough,  not  exceeding  3 i  cwt 30 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  C  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet. 

6.  For  the  best  Plough,  not  exceeding  5  cwt 10 

For  the  second  best  ditto  5 
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Class  £ 

6.  To  bo  tested  at  4  to  7  inches  deep,  on  light  and  mixed  land,  as  for 
as  practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4J  feet. 

Subsection  D. — Multiple-furrow  Ploughs. 

7.  For  the  best  Plough  turning  three  or  more  furrows,  not  exceeding 

6  cwt 10 

To  be  tested  at  4  to  G  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet. 

Note. — Such  Ploughs  in  Subsections  A^  B,  C,  and  D,  as  tlie  Judges  mai^ 
sdect,  will  he  tested  on  sttMle  as  well  as  lea. 

Subsection  E. — Subsoil  Ploughs. 

8.  Best  Subsoil  Ploughs 5 

To  follow  an  ordinary  plough  and  work  from  6  to  12  inches  below 
the  furrow  bottom. 

9.  Best  arrangement  of  Subsoiler  attached  to  a  Single-furrow  Plough 

for  ploughing  and  subsoiling  at  one  operation 5 

This  Plough  must  be  able  to  plougli  G  inches  deep,  and  subsoil 
4  to  G  inches  deeper. 

10.  Best  arrangement  of  Subsoiler  attached  to  a  Double-furrow  Plough 

for  ploughing  and  subsoiling  at  one  operation 5 

This  Plough  must  be  able  to  plough  G  inches  deep,  and  subsoil 
4  to  G  inches  deeper. 

Subsection  F. — One-way  Plough. 

11.  For  the  best  Single-furrow  One-way  Plough       5 

12.  For  the  best  Double-furrow  One-way  Plough      5 

All  the  One-way  Ploughs  to  be  tested  at  4  to  7  inches  deep,  on 
light  and  mixed  land,  as  far  ns  practicable,  and  on  both  lea  and 
btubble. 

Subsection  G. — Double  Mouldboards  or  Ridging  Ploughs. 

13.  For  the  best  Plough,  not  exceeding  2i  cwt •  ;.       5 

To  be  tested  in  ridging  up  land  from  the  flat,  moulding  up  Pota- 
toes, and  opening  water  furrows  after  ploughing. 

Subsection  H. — Paring  Plough. 

14.  For  the  best  Paring  Plough 5 

Subsection  I. — Pulverizer. 

15.  For  the  best  Plough  for  leaving  the  furrow-slice  pulverized       ..      ..       5 

To  be  tested  at  G  to  8  inches  deep,  on  light  and  mixed  land,  as 
far  as  practicable. 

Subsection  K. — Miscellaneous. 

16.  For  the  best  Plough  not  qualified  to  compete  in  any  of  the  foregoing 

classes •.      ..       5 
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Sectiox  II. — Harrows. 

Class  £ 

17.  For  the  best  Light  Harrow 10 

For  the  second  best  ditto      6 

28.   For  the  best  Heavy  Harrow 10 

For  the  second  best  ditto 5 

19.  For  the  best  Chisel  Harrow 10 

For  the  second  best  ditto      6 

20.  For  the  best  Chain  Harrow 5 

21.  For  the  best  Drag  Harrow 5 

22.  For  the  best  Harrow,  not  qualified  to  compete  in  the  preceding  Classes  5 

Sectio.v  III. — Rollers  and  Clod-crushers. 

23.  For  the  best  Light  Roller      10 

For  the  second  best  ditto      5 

24.  For  the  best  Heavy  Roller 10 

For  the  second  best  ditto      5 

25.  For  the  best  Clod-crusher 10 

For  the  second  best  ditto      5 

26.  For  the  best  Holler  or  Clod-crusher,  not  qualified  to  compete  in  the 

preceding  Classes       10 

Section  IV. — Cultivators  and  Scarifiers. 

27.  For  the  best  Cultivating  Implement  for  light  land 15 

For  the  second  best  ditto       10 

28.  For  the  best  Cultivating  Implement  for  heavy  land 15 

For  the  second  best  ditto      10 

29.  For  the  best  Broadshare        10 

30.  For  the  best  Implement  for  cultivating  or  scarifying  purposes,  not 

qualified  to  compete  in  the  preceding  Classes 10 

For  the  second  best  ditto       5 

Section  V. — Digging  Machines. 

31.  For  the  best  Digging  Machine 10 

Section  VI. — Potato  Ploughs  and  Diggers. 

32.  For  the  best  Plough  for  raising  Potatoes      10 

33.  For  the  best  Machine  or  Digger  for  raising  Potatoes 10 

The  Society  reserves  to  itself  the  right  of  postponing  the  Trial  of 
the  Implements  in  Classes  32  and  33  to  a  later  period  than  the  Hull 
Meeting,  if  the  Potato  crops  should  not  then  be  sufficiently  forward. 

Special  Prize. 

34.  For  the  best  combined  Stacking  Machine 25 

To  be  tried  with  sheaf-com,  hay,  and  loose  com  and  straw,  and 
worked  by  horse-power ;  and  adapted  for  use  in  conjunction  with 
a  steam-threshing  machine,  if  required. 

Miscellaneous  awards  to  Agricultural  Articles  not  included  in  the 
Quinquennial  rotation Ten  Silver  Medals. 

The  conditions  as  regards  Ploughs  were  as  follows : — 

The  specified  weights  of  the  ploughs  in  each  class  are  to  be  taken  when 
fitted  with  two  wheels,  and  with  the  breast,  share,  and  coulter,  as  used  at 
work,  but  are  not  to  include  the  skim-coulter  or  any  other  occasional  extra 
])arts  such  as  drag-weight  and  chain,  although  employed  during  the  trial. 

VOL.  IX. — S.  S.  2  N 
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The  standard  of  excellence  of  work  will  be  the  same  as  that  laid  down  bj 
the  Society  for  the  Newcastle  Meeting,  viz, : — 

"  That  the  plough  should  cut  the  sole  of  the  furrow  perfectly  flat,  leave 
the  land-side  clear  and  true,  lay  the  furrow  slices  with  uniformity,  with 
perpendicular  cut  of  the  land-side,  leaving  a  roomy  horse-walk.  That 
it  should  have  an  efficient  skim-coulter,  be  light  in  draught,  simple, 
strong,  and  economical  in  construction," 

Ploughs  will  be  tested  by  a  dynamometer,  and  drawn  by  steam-power  during 
such  test. 

Each  plough  must  go  at  least  one  round  drawn  by  steam,  and  with  the 
dynamometer  attached,  but  not  registcrin<:j,  so  that  it  may  o])en  its  own  work 
prior  to  having  its  draught  tested.  The  draught  will  be  registered  on  not  less 
than  four  different  furrows,  and  averaged  to  ensure  accuracy. 

Each  competitor  may  use  a  new  or  sharp  share  and  coulter  dnring  the 
dynamometer  trials,  but  these  must  be  of  the  same  shape  and  make  as  those 
which  he  has  used  during  the  rest  of  the  trial. 

When  tested  on  the  dynamometer,  each  plough  shall  have  a  share  cutting  the 
same  width  of  ground,  namely  : — 

For  a  9-inch  furrow,  not  less  than  7i  inches  wide  ;  and  for  a  12-inch  fur- 
row, not  less  than  10  inches,  measuring  across  the  wing. 

The  length  from  the  point  of  the  share  to  the  end  of  the  breast  will  be 
measured  along  the  centre  of  the  breast. 

The  following  are  the  names  of  the  Judges  : — 

Section  I. — Ploughs, 
Subsections  A  and  B  {and  Miscellaricous  Articles). 
John  ITicken,  Dunchnrch,  Eugby. 
J.  D.  Ogilvie,  Mardon,  Comhill,  Northumberland. 
T.  P.  OuTUWAiTE,  Goldsboro'  House,  Knaresborough. 

Subsections  C  to  K. 
Major  Grantham,  West  Keal  Hall,  Spilsby. 
John  Hemsley,  Shelton,  Newark. 
J.  W.  KiMBKR,  Fifield  Wick,  Abingdon. 

Sections  II.,  III.,  and  IV. — Harrows,  Boilers,  and  Clod-criisIierSf  CuUivatorSf 

and  Scarifiers, 
S.  RowLANDSON,  Ncwtou  Morrell,  Darlington. 
J.  Stephenson,  The  Beeches,  Burnham,  Barton-on-Humber. 
Edward  Wortley,  llidlington,  Uppingham. 

Combined  Stacking^Machines, 

Henry  Cantbell,  Bayliss  Court,  Slough. 

C.  G.  Roberts,  Shotter  Mill,  Haslemere. 

Matthew  Savidge,  The  Lodge  Farm,  Sarsden,  Chipping  Norton. 

Sectiox  I. — Ploughs. 

The  Wheel  Ploughs  were  divided  into  three  classes,  viz. 
those  suitable  for  light,  medium,  and  heavy  soils.  The  weights 
respectively  not  to  exceed  2,  2i,  and  3  cwt.  As  the  implements 
shown  by  the  different  competitors  in  each  class  were  precisely  the 
same  in  principle,  only  differing  in  the  strength  of  material,  one 
description  will  suffice.     I  propose,  therefore,  to  describe  the 
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3Ughs  which  were  tried  in  the  second  Class,  for  medium  land, 

e  weight  not  to  exceed  2^  cwt.     The  only  conditions  attached 

the  entry  were  that  the  ploughs  should  be  tested  at  from  4  to 

inches  deep,  on  light    and    mixed 

id,     and    that    the    extreme  length  -^^S'  2. 

m   the   point   of  the   share   to   the 

i  of  the  breast  should  not  exceed  4^ 

t. 

V,  Ball  and  6o»,  Ixothwell,  Northampton- 

•e,  who  appear,  not  for  the  first  time,  in  the 

'.e-lists  of  the  Royal  Agricultural  Society, 

e  very  successful  with  their  well-knowu 

:erion  ploughs,  taking  two  first  and  two 

md  prizes.     These  ploughs  are  admirably 

ie,    combining    strength  with  quality  of 

•kmanship  aud  simplicity.     The  beam  is 

;le,  deep,  aud  of  sufficient  substance.    The 

are  coulter-clip  with  set  screw  is  perhaps    „  g«.,.^  r»««i»«.  ,.        v  ^  . « 
,^  xxix  1-  J/**'  Square  Conlter-€llp.       6.  Set  Screw 

best  arrangement  that  can  be  used  (see 

.  2),  since  the  coulter  can  be  fixed  at  any  angle  and  at  any  part  of  the  beam. 

s  both  simple  and  effective.    The  draught  is  taken  direct  from  the  cradle  or 

i,  and  not  from  the  beam  in  front  of  the  body,  by  a  draught-rod.     This 

ot  generally  considered  so  good  an  arrangement,  but  Messrs.  Ball  and  Son 

e  that  it  makes  no  i)ractical  difference.  One  would  have  thought  that  the  more 

ct  the  draught  line  was  with  the  work,  the  better.     The  land  and  furrow 

;els  are  seixirately  attached  to  the  beam  by  a  single  square  clip  or  box,  the 

idard  being  fixed  in  any  required  position.     The  width  of  the  furrow  is 

isted  by  bringing  the  wheel-axles  nearer  or  farther  apart.     The  body  is 

•ched  to  the   frame  by  four  strong  screws.     The   great   merit  of  these 

ighs  lies  in  the  cutting  surface  of  the  share  and  the  form  of  the  mould- 

rd,  which  ensures  an  unbroken  well-packed  furrow  being  laid  with  the 

jndituro  of  the  minimum  amount  of  power.     The  under  part  of  the  wing 

he  niouldboard  is  cut  away,  and  the  slade  and  sole  arc  not  so  long  as  in 

e  other  ploughs. 

'orhttt  and  rede,   Xo.  2843,  The  **  Excelsior."— The  total  length  from 

s  to  cock  is  11  feet  7  inches.     The  beam,  6  feet  long,  1  inch  by  2J  inches 

\  is,  with  the  frame,  composed  of  wrought  iron.    The  attachment  of  the 

I  or  frame  is  j  peculiar.     Instead  of  being  bolted  to  the  beam,  as  is  common, 

latter  is  made  with  two  arms,  to  which  the  frame,  also  made  to  match,  is 

rely  attached  (Fii:.  3).  This  arrangement  gives  great  strength,  which  might 

icreased  if  the  front  edge  of  tiie  frame  were  fitted  with  a  flange  flap^Hng  over 


.  3. — Attachmnt  of  Frame  to  Beam, 


Fig.  4.— Section  of  Slade. 
and  Frame, 


a.  The  Slade.       5.  The  Frames 
c.  The  Moaldboard. 

2n  2 


Fig.  0. 
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the  arms.  The  slade  or  land  side  is  2  feet  11  inches  long,  square  for  3  inches, 
and  then  bevelled  off  to  meet  the  surface  of  the  frame,  which  is  also  bevelled 
in  the  centre,  in  order  to  allow  of  high-cut  work,  which  is  much  approved  of  in 
the  district  where  these  ploughs  are  made  (see  Fig.  4,  which  shows  the  be- 
velled surface  of  the  frame  and  the  form  of  the  mould  board).  By  this  arrange- 
ment li-inch  cut  can  be  given  to  the  furrow.  The  pitch  of  the  share  is 
regulated  by  a  lever  neck  working  in  a  ratchet.  The  coulter  is  adjustable  by  set 
screws  and  a  bead  on  the  beam.  The  mould- 
board  is  stayed  by  an  iron  plate.  Hi  inches 
by  I  inch  thick.  This  gives  great  strength.  The 
wheel  fastenings  are  strong  and  simple,  and  com- 
prise a  wrought-ii-on  box  (a,  Fig.  6)  with  screw  (b). 
The  wheel-arm  has  two  distinct  supports ;  one 
being  the  box,  and  the  other  the  opening  in  the 
beam.  In  this  plough  the  maximum  width 
from  the  land-side  to  the  widest  part  of  the 
mouldboard  was  15  inches,  whereas  in  both 
Hunt's  and  Ball's  ploughs  the  width  was  17 
inches;  consequently  the  horse-track  was  too 
narrow  for  good  work.  The  object  of  this  ar- 
rangement was,  doubtless,  to  lessen  the  draught ; 
but  it  is  objectionable,  as  a  wide  horse-track  is  very  important,  in  order  that  the 
work  be  not  trodden  on  and  injured.  The  draught  in  this  plough  is  from  the  cock. 
WiUiam  Hunt,  I^icester,  Kos.  1627  and  1628. — These  ploughs  are  well 
made ;  the  beam,  which  is  of  wTought  iron,  varies  from  J  to  1  inch  thick  by 
2k  to  2f  inches  in  depth,  according  to  the  class.  The  cast-metal  body  is 
attached  by  four  bolts.  The  arrangement  for  altering  the  pitch  of  the  share 
is  peculiar  and  meritorious ;  the  slade  or  sole  plate  is  hinged  on  the  front  bolt, 
as  shown  at  a  in  Fig.  6,  instead  of  being  fixed ;  an  eccentric  is  fitted  to 

Figs.  6-8. — Illustrations  of  Mr.  William  Hunt*s  Ploughs, 
Nos.  1627  and  1628. 


Fig.  6.  Inside  view  of  Frame,  Slade,  and  Share. 

the  end  of  the  slade  shown  at  h,  by  turning  which  any  required  pitch  is  given, 
and  the  wear  of  the  slade  compensated  for ;  thus  preserving  an  imbroken  curve 
from  the  point  of  the  share  to  the  extremity  of  the  turnfurrow.  The  share 
being  fixed  is  always  firm,  and  no  soil  can  collect  between  the  share  and  the 
turnfurrow.  The  share  is  held  in  place  by  a  stud  attached  to  a  rod,  and 
regulated  by  a  screw ;  the  screw  works  in  the^  backstay  of  the  mouldboard, 
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and  is  shown  in  Fig.  7,  at  a.  This  is  both  a  simple  and  clever  arrangement ; 
the  wheels  are  attached  by  an  ingenious  arrangeDQent,  whereby  the  beam  is 
strengthened,  and  the  standards  firmly  secured,  the  attachment  to  the  beam 
through  which  the  axles  pass  give  a  firm  wide  bearing,  and  an  open  fore 
carriage.  The  old  sliding  axle  is  dispensed  with, — an  advantage,  as  soil  and 
rubbish  were  apt  to  accumulate  round  it.  The  coulter  is  quite  straight ;  the 
fastenings,  of  wrought  iron  and  steel,  are  easily  adjusted,  to  give  greater  or  less 
inclination,  by  moving  along  the  beam.  The  skim  is  of  cast  steel,  with  a 
small  blade  attached  to  the  arm  or  standard  by  two  nuts.  The  mouldboard, 
which  is  shown  in  Fig.  8,  is  of  a  very  perfect  form,  calculated  to  work  clean 


Fig.  7. — View  of  inner  surface  of  Mouldboard,  showing  the  rod  fastenings 
for  the  Share. 


Fig.  8. — External  view  of  Mouldboaixl. 

and  lay  a  well-packed  furrow,  without  absorbing  an  undue  amount  of  power. 
The  front  jwrtion  is  a  flat  surface,  the  middle  part  slightly  convex,  and  the 
upper  portion  of  the  wing  projects  well  over  the  imder  part;  thus  the 
necessary  pressure  is  given  without  squeezing. 

J,  D.  Snowdon,  of  Doncaster,  exhibited  a  strong,  useful  class  of  implements. 
His  plough  (No,  1178)  comprises  wooden  stilts  and  wrought  channel-iron 
beam.  The  former,  6  feet  long,  are  braced  so  as  to  increase  strength  ;  but 
are  objectionable,  inasmuch  as  the  bolts,  &c.,  become  loose  from  the  decay  of 
the  timber,  and,  liuwever  well  made,  there  are  parts  where  moisture  will  lodge 
and  scK)n  cause  decay.  It  may  be  argued  that  they  are  easily 
renewed ;  but  we  prefer  iron  as  more  durable.  The  beam,  which  Fig.  9. 
is  very  strong,  being  made  of  channel  or  double-flanged  iron, 
measures  6  feet  5  inches,  giving  a  total  length  to  the  plough  of 
12  feet  5  inches.  The  beam  is  3  inches  X  IJ,  by  i  inch  in  the 
channel  (Fig.  9).  There  is  no  means  of  adjusting  the  share,  so  as 
to  give  increased  pitch.  The  coulter  is  adjustable  by  means  of  a 
bead  or  rib  on  the  beam,  in  the  same  manner  as  already  described  in  Got- 
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bett's  plough.    The  draught  is  by  a  rod  from  about  the  centre  of  the  beam. 

The  width  of  the  furrow  can  be  altered  from  7  to  1*2  inches. 

E,  Page  and  Co.,  Bedford,     No.  2627.— The  total,  length  of  this  plough  is 

11  feet.     The  beam,  which  is  curved,  is  2^  inches  by  1  inch.     The  width  of 
y^    7        -r^         .        .      ^^®  furrow  varies  from  7 

Jbig.  10.— DetaiU  of  Coulter  Fastening  in  to  12  inches,  adjustable  by 
Messrs,  Page  and  Go's  Plough,  No,  2627.  graduated  arms.  The  coul- 
ter attachment  consists  of 
a  wrought-iron  clip  fitted 
with  a  rolling-pin  (see  Fig. 
10) ;  the  pitch  is  adjustable 
by  the  set  screws.  The 
clip  is  furnished  with  an 
arm,  and  takes  a  bearing 
on  the  top  of  the  beam. 
The  coulter  can  be  shifted 
to  any  ]X)sition  on  the 
beam.  A  lever  neck  work- 
ing in  a  ratchet  alters  the 
pitch  of  the  share  to  a 
great  nicety.  These  de- 
tails, for  which  Messrs. 
Page's  plough  is  chiefly 
noticeable,  are  here  illus- 
trated. Fig.lO(A,B,andc) 
represents  a  side  and  front 
view  of  the  coulter-fasten- 
ings ;  the  novelty  consists 
in  the  rib  h  being  welded 
on  to  the  socket  a,  instead 
of  to  the  beam,  as  is  fre- 
Fig.  11. — Details  of  Share-lever  NecJc  m  Messrs,  Page  and  Co 'a 
Plough,  No.  2627. 


quently  the'case.  This  enables  the  coulter  to  be  fixed  at  any  poeition  on  the 
beam  of  the  plough.  The  coulter  is  adjustable  by  means  of  the  set  screw  c 
and  by  the  eye-bolts  (f,  d.    Fig.  11,  a,  shows  the  body  of  the  plough  with  the 


Report  of  the  Trials  of  PlouffJiSy  Harrows^  ^c,  at  Hull,     537 

arrangement  for  giving  pitch  to  the  share.  The  bar  a  is  secured  to  the 
body  by  the  bolt  6,  on  which  the  bar  pivots  to  a  certain  extent.  The  other 
end  of  the  bar  is  secured  in  any  required  position  by  the  nut  c  in  the  coupling  d. 
The  fan  of  the  coupling-bar  is  notched  to  hold  the  lever-bar  firmly.  The  figure 
gives  a  side  view  and  plan,  and  a  view  of  the  coupling. 

The  entries  in  the  division  for  Swing  Ploughs,  Class  4,  were 
numerous. 

In  addition  to  the  other  competitors,  Messrs,  Murray  and  Robinson  appeared. 
The  latter,  a  local  celebrity  from  Sutton,  near  Hull,  showed  a  wooden  plough 
fitted  with  steel  breast  fittings.  The  ordinary 'coulter  was  replaced  by  a  large 
revolving  knife  or  wheel,  which  cutting  deep  caused  a  very  neat  furrow  slice 
at  the  expense  of  considerable  power.  The  dynamometer  told  a  tale,  as  will 
be  seen  by  a  glance  at  the  results  given  in  Table  I.  (facing  p.  638),  column  14. 
The  plough  made  very  equable  work,  but  was  not  approved  of  by  the  Judges 
on  account  of  its  liability  to  derangement  from  wear  and  tear.  The'stilts  are 
strengthened  by  iron  straps.  The  slade  is  long,  3  feet  2  inches,  which  partly 
explains  the  accuracy  of  the  work.  On  the  land-side  of  the  share  a  cutter  is 
attached,  which  is  intended  to  assist  the  action  of  the  revolving  disc.    The 

Fig.  12. — Share  of  Bohinsona  Plough  with  Cutter  and  revolving 
Coulter,  No.  3857. 


a.  Wheel  Coulter  or  Cuttiog  Disc.         b.  Cutter  on  Land-side.  } 

beam  is  4  x  4^  inches.  The  total  length,  including  stilts,  is  12  feet  6  inches, 
of  which  the  latter  comprised  7  feet  6  inches.  Nothing  in  the  class  made 
better  work  ;  but  the  heavy  draught  put  it  out  of  court. 

John  Hodgson,  of  Louth,  Lincolnshire,  exhibited  No.  1721,  comprising  an 
iron  beam  and  wooden  stilts,  a  strong  useful  implement.  The  ordinary  coulter 
was  displaced  by  a  small  disc  wheel. 

The  awards  in  the  four  Classes  were  as  follow : — 

Class  I. — Wheel  Ploughs  not  exceeding  2  cwt. 
1027. — First  Prize  of  lOZ.  to  William  Hunt,  Leicester. 
1450.— Second  Prize  of  5Z.  to  William  Ball  and  Son,  Roth- 
well,  Kettering,  Northamptonshire. 

Class  II. — Wheel  Ploughs  not  exceeding  2^  cwt. 
1462.— First  Prize  of  lOZ.  to  William  Ball  and  Son,  Roth- 
well,  Kettering,  Northamptonshire. 

1628. — Second  Prize  of  5/.  to  William  Hunt,  Leicester. 

Class  III. — Wheel  Ploughs  not  exceeding  3  cwt. 

1460.— First  Prize  of  lOZ.  to  William  Ball  and  Son,  Roth- 
well,  Kettering,  Northamptonshire. 

1720. — Second  Prize  of  5Z.  to  John  Hodgson,  Louth,  Lincoln- 
shire. 
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Class  IV. — Swing  Ploughs.     For  the  best  Ploughs  not 
exceeding  2^  cwt. 
1179. — First  Prize  of  lOZ.  to  J.  D.  Snowden,  Doncaster. 
1464. — Second  Prize  of  5Z.  to  William  Ball  and  Son,  Roth- 
well,  Kettering,  Northamptonshire. 

Double-furrow  Ploughs. 
At  the  Leicester  trials  in  1868,  three  double-furrow  ploughs 
were  exhibited,  but  did  not  come  into  competition,  as  there  was 
no  class  for  them,  or  for  miscellaneous  entries  in  which  they 
might  have  appeared.  We  quote  from  the  Judges'  Report  "  Two 
Double-furrow  Ploughs  were  put  to  work  by  Messrs.  Howard 
and  Ransome.  Each  had  two  horses  attached,  and  the  soil 
being  extremely  light  (a  vetch  stubble),  they  both  did  their 
work  beautifully,  and  with  perfect  ease  to  the  horses  ;  in  an 
ordinary  texture  of  soil  we  believe  the  same  work  could  be 
accomplished  by  three  horses  with  similar  ease,  thereby  saving 
one  horse  and  one  man.  A  like  attempt  was  made  with  a 
double-furrow  plough  of  very  peculiar  mechanism,  invented  by 
Mr.  Pirie,  of  Scotland,  and  manufactured  by  Messrs.  Fowler 
and  Co."  It  is  thus  evident  that  attention  was  at  that  time 
being  drawn  to  the  manufacture  of  these  ploughs,  although  they 
could  not  be  considered  as  novelties  even  then.  I  remember  a 
primitive  form  of  double-furrow  plough,  entirely  of  wood,  save  the 
share,  on  the  Cotswold  hills  twenty-five  years  ago,  drawn  by 
oxen,  and  principally  used  for  light  work,  such  as  ploughing  for 
barley  after  turnips.*  The  increasing  scarcity  of  labour,  and! 
especially  the  difficulty  of  finding  skilled  ploughmen,  together 
with  the  rise  in  the  price  of  horseflesh,  gave  a  great  stimulus  to  the 
manufacture  of  double  ploughs.  The  dynamometer,  confirming 
practical  experience,  showed  an  average  saving  of  twenty-five 
per  cent,  in  draught  over  the  single-furrow  plough.  It  is  an  in- 
teresting question,  which  was  not  solved  at  Hull,  as  to  how  this 
economy  is  effected.  There  is  a  slight  saving  in  actual  weight ; 
thus  a  single-furrow  light-land  plough  weighs  about  2  cwt, 
whereas  the  double-furrow  implement  for  the  same  description 
of  work  seldom  exceeds  3  J  to  3^  cwt. ;  but  mere  weight  has  little 
to  do  with  draught.  The  removal  of  the  sole  and  the  slade  from 
one  if  not  both  ploughs,  and  the  substitution  of  a  frictional 
wheel  supporting  the  back  part  of  the  frame,  is  generally  sup- 
posed to  have  much  to  do  with  the  advantage.  We  regret  that 
time  did  not  allow  of  some  experiments  being  made  to  settle 
these  interesting  questions.     It    is  probable    that    some  of  the 

♦  One  of  the  Judges  says,  **  I  made  pjood  work  with  a  double-farrow  plcmgft 
made  of  wood  twenty-seven  years  ago,  an  excellent  implement,  made  in  Kottiog- 
hamshire,  but,  of  course,  without  any  appliances  for  turning  or  trausii." 
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gain  is  due  to  the  second  furrow  being  deposited  with  less 
friction  than  if  it  came  upon  an  already  settled  surface.  It 
would  have  been  easy  to  have  removed  the  second  plough-body 
and  tested  the  draft  of  the  first  furrow  only,  also  to  have  removed 
the  friction-wheel ;  but,  as  we  stated  above,  the  Judges  had  no 
sinecure  to  get  through  the  necessary  trials.*  Owing  to  the  hard 
condition  of  the  ground,  four  horses  were  required  to  turn  two 
6-inch  furrows.  Mr.  Murray,  of  Banff,  employed  twot  very 
powerful  cross-bred  oxen,  and  these  were  able  at  a  greatly 
reduced  speed  to  move  as  much  soil  as  three  or  even  four  strong; 
horses.  In  reality,  however,  they  executed  much  the  same  force 
as  two  horses,  since  their  rate  of  progress  was  only  about  half  as 
fast.  The  mean  of  several  observations  showing  the  rate  of  pro- 
gression to  be  for  the  oxen  1*38  feet  per  second,  and  for  the 
horses  2*63  feet  per  second.  The  oxen  worked  very  steadily  ; 
instead  of  overcoming  resistance  by  a  series  of  jumps  forward,  they 
applied  their  whole  weight  upon  the  collar,  and  gradually  the 
force  thus  applied  overcame  the  resistance.  It  will  be  seen  by 
the  table  that  two  horses  actually  travelled  more  than  five  times  as 
fast,  the  load  being  very  light.  The  three  horses  were  put  to 
the  same  work  as  the  bullocks.     These  experiments  were  made 
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*  One  of  the  Judges  remarks,  ^  Bat  moat  likely  from  the  frictioQ  being  reduced 
to  a  minimum  mainly  by  the  plough  being,  to  a  great  extent*  soapended  bj  tke 
more  recent  improvements." 
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abandoned,  the  charge  for  attendance  being  so  much  heavier  for 
work  done  with  bullocks  than  with  horses. 

Mr.  Murray  occupies  a  farm  in  Sussex,  and  the  bullocks  were 
on  their  way  there  from  Banff;  and  it  was  a  happy  thought  to 
employ  them  at  the  trial  grounds,  as  they  not  only  answered  the 
purpose  admirably,  but  attracted  much  attention.  Most  of  the 
trials  were  carried  on  in  Field  No.  5,  but  the  Judges  considered 
that  the  soil  was  too  heavy  to  afford  a  proper  test  for  the  lighter 
class,  and  therefore  took  the  second  and  conclusive  trial  on  the 
vetch  stubble  in  No.  1  Field.  The  Society  offered  30/.  in  two 
classes  and  four  prizes,  namely  : — Class  5  representing  light- 
land  ploughs,  the  limit  of  weight  being  3J  cwt.,  and  Class  6,  in 
which  the  ploughs  were  not  to  exceed  5  cwt.  These  latter  being 
general-purpose  ploughs,  the  limitation  as  to  the  mould-boards 
was  the  same  as  for  single  ploughs.  As  most  of  the  implements 
exhibited  by  the  same  makers  in  the  two  classesvaried  only  in 
strength,  we  shall  more  fully  describe  the  ploughs  which  entered 
into  competition  in  Class  5,  and  which  were  nine  in  number. 


No. 

No. 

Baker,  J.  L. 

.     2007 

Murray  and  Co.  . 

.    3501 

Ball  and  Son 

.     1465 

E.  Page  and  Co.  . 

.     2631 

Corbett  and  Peele 

.     2845 

Perkins,  C.  . 

.       132 

Fison,  J.  P. 

.     2996 

Snowden,  J.  D.    . 

.     1180 

Hodgson,  J. 

.     1723 

J,  L,  Baker,  No.  2007. — Composed  of  one  bevel  beam  of  T-iron  3]  X  Z\ 
inches  thick,  its  length  5  feet  7  inches.  The  plough  bodies  are  also  of 
wrought  iron  T-shaped,  2i  x  3  inches  by  J-  inch.  The  method  of  attaching 
the  bodies  to  the  beam,  and  allowing  them  to  be  set  wider  or  nearer  together, 
is  peculiar,  and  deserves  illustration  (Fig.  13,  p.  541).  The  bodies  are  carried 
on  li-inch  wrought  arms,  turned  and  fitted  (c) ;  a  set  screw  (d)  holds  the 
body  to  the  arm.  On  the  inner  side  of  the  body,  and  under  the  beam,  is  a 
projecting  bracket  (e)  with  a  slotted  hole,  in  which  a  bolt  (/)  from  the  beam  fits 
and  ensures  rigidity  and  steadiness.  The  adjustment  by  means  of  the  slotted 
opening  is  from  8  to  11  inches.  The  draught  is  from  the  cock  only,  and  there 
is  no  friction-wheel  for  carrying  the  hind  part  of  the  frame.  The  second  plough 
is  fitted  with  a  slade  15  inclies  long.  A  travelling  wheel  is  provided,  but 
during  work  it  is  suspended  under  the  beam  and  does  not  touch  the  ground. 
The  price,  with  steel  breasts,  is  9Z.  10.s.  In  this  j)lough  there  are  no  me- 
chanical appliances  for  relieving  the  ploughman  at  the  land's  end,  and,  although 
this  is  of  less  importance  in  a  light  cIhss  of  ploughs,  yet  it  is  a  matter  on  which 
the  Judges  laid  considerable  stress,  because  sooner  or  later  the  man  will  get 
tired  of  the  exertion  required  to  bring  the  ploughs  round,  and  will  throw  tne 
plough  over  on  the  mould  boards,  which  are  thus  liable  to  be  broken.  Partly 
owing  to  the  aiTangement  of  a  single  beam,  and  also  to  the  absence  of  a 
friction-wheel,  this  plough  was  very  unsteady  in  work,  and  was  awarded  only 
250  out  of  930  marks. 

W.  Ball  and  Son,  No.  1465. — Longitudinal  beams  of  wrought  iron,  which  are 
not  quite  parallel,  being  slightly  closer  together  in  front  than  behind — the  land- 
side  beam  being  slightly  bent.  The  Judges  were  unable  to  learn  the  advan- 
tage of  this  arrangement.  The  Inventor,  when  applied  to,  said  it  was  to  "get 
a  little  more  land,"  t.c,  for  the  ploughs  to  get  more  hold.    The  beams  axe 
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Fig.  14. 
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adjustable  by  3  screws,  and  are  capable  of  adjustment  so  as  to  plough 
furrows  from  Gi  inches  to  11  inches  wide.  The  tail  of  the  plough  is  sup- 
ported on  an  upright  friction-wheel  fixed  under  the  centre  of  the  last  mould- 
board.  This  wheel  can  be  altered  vertically  according  to  the  depth  of  work 
required,  but  has  no  adjustment  laterally.  The  draught  is  taken  from  the 
cock  or  bridle,  and  the  latter  is  made  wider  than  the  beams,  and  is  revendblt 
according  to  the  number  of  horses  employed.  The  first  plough  is  without  a 
slade,  the  second  has  one  of  about  20  inches  in  length.  The  mouldboards,  share^ 
and  coulters  are  well  adapted  to  secure  neat  work.  Most  farmers  have  heard 
of  Ball's  "  Criterion  '*  share ;  there  are  few  better,  if  as  good.  The  wings  of 
this  share  come  out  7  inches ;  the  mouldboard,  of  excellent  form,  is  4  feet 
long  and  9  inches  deep.  No  fault  could  be  foimd  with  the  work.  The  beams 
are  not  so  strong  or  rigidly  attached  as  to  resist  strain,  and  a  careful  test 
proved  that  this  plough  sprung  considerably  in  work.  Under  these  circum- 
stances, and  the  fact,  above  all,  that  no  attempt  is  made  to  relieve  the  workman 
of  his  hard  labour  at  the  headland— no  mechanism  whatever  being  supplied  to 
facilitate  turning — the  Judges  came  to  a  unanimous  conclusion  that  they 
could  not  award  a  prize.  The  arrangements  for  securing  rigidity  are  not  of  a 
very  perfect  character ;  thus  this  depends  wholly  upon  the  collars  of  the  screw- 
rods.  In  front  the  beams  are  not  rigidly  connected  at  all,  which,  however,  is 
partly  compensated  for  by  having  one  bar  for  both  front  wheels.  The  following 
sketch  illustrates  the  connection  between  the  fore  part  of  the  frames  and  the 

cock.  After  work  it  was  evident  that  the 
frames  had  given  way  and  fallen  about  ^  of 
an  inch  from  the  beam ;  and  seeing  that  the 
attachment  of  the  frames  or  bodies  to  the 
beams  was  only  by  two  screws,  it  was  not 
surprising.  The  frame  should  be  made  with 
a  flange  resting  on  the  beam ;  displacement 
would  then  be  impossible. 

Corbett  and  Feele.  No.  2845.— This  im- 

□  I I  I  I  ,  plement  has  wrought-iron  parallel  beams 
__  6  feet  10  inches  long,  the  total  lengtii  of 
'  '  '  the  machine  being  11  feet  6  inches.  The 
beams  are  well  braced  by  5  connections^ 
and,  not  being  adjustable,  are  very  rigidr- 
an  important  point.  The  only  means  of 
altering  the  width  is  by  two  f-inch  iron 
packing  pieces,  used  on  the  front  body  only, 
and  by  reversing  their  position  the  width  of  furrow  can  be  altered  from  8  to  9 
inches ;  to  efiect  this  alteration  the  packing  pieces  are  placed  inside  the  heam. 
This  will  be  better  understood  by  the  aid  of  a  drawing  (Fig.  15),  from  which  it 
will  be  seen  that,  in  order  to  widen  the  furrow,  the  two  packing  pieces  (h  h) 
must  be  taken  out  and  put  on  the  right-hand  side ;  this  is  not  a  long  operation, 
and  very  satisfactory,  inasmuch  as  we  get  a  certain,  although  very  limited, 
alteration  of  furrow,  and  secure  at  the  same  time  much  more  rigidity  of  beam 
than  is  possible  with  adjusting  beams.  The  question  occurs  how  often  do  we 
require  a  greater  alteration  than  is  here  provided.  Many  of  the  ploughs  com- 
peting at  Hull  varied  from  6i  to  10  inches,  but  we  question  if  in  ordintry 
work  they  would  ever  bo  altered  more  than  an  inch  or  two.  If  required  as 
paring  ploughs,  it  is  important  that  the  beams  should  expand  considerably, 
and  for  such  work  the  double  plough  is  well  adapted.  A  friction-wheel 
is  provided,  which  is  vertical.  The  hind  plough  has  a  slade  14  inches  long^ 
the  front  plough  a  land  side  of  6  inches.  As  in  several  other  cases  the  frames^ 
notwithstanding  the  attachment  by  two  strong  screws,  dropp^  a  little  in 
work,  and  it  would  be  better  if  they  had  flanges  to  cover  the  hcam,  as  i»  shown 
in  Fig.  16.    The  draught  is  taken  from  the  beams  just  in  front  of  the  fint 
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roouldboard,  and  there  is  a  rather  ingenious  arrangement  of  double  move* 
ment  at  the  cock,  which  is  useful  when  three  horses  are  used  abreast,  which 
will  be  understood  by  referring  to  Fig.  17. 

Fig.  15.  Fig.  16. 

I 


,a 


1 
D 


n.  B.ani. 

b  b.  Packing  Pieces. 

cc.  BolU. 


n.  B.am. 

U.  Flange  of  Frame  rpsting 
on  upper  torface  of  Beam. 


a.  Cock. 

b.  Movable  Tongue  or  Clip  carry* 

ing  Draft-rod. 


J.  P.  Fhon,  No.  2996. — ^The  wrought-iron  beams  are  composed  of  2i-inch 
rods  or  bars  ^-inch  thick,  and  are  somewhat  slight  even  for  light  work  ;  they 
are  connected  by  screws  working  through  holes,  and  are  supported  by  two 
screw-bolts.  The  adjustment  is  from  7  to  9i  inches  ;  and  at  the  greater  width 
the  attachment  is  least  strong,  which  is  a  defect.  The  narrower  the  furrow 
the  more  the  connections  overlap.  The  draught  is  taken  fix)m  the  back  part  of 
the  beams  by  a  rod  ^^  inch  thick,  attached  to  a  J-inch  pin,  which  is  decidedly 
light.  The  mfpldboards  measure  3  feet  11  inches  from  the  front  of  the  share, 
9i  inches  deep,  and  the  wings  of  the  share  measure  7i  inches.  The  back,  or 
socond  plough,  has  a  slade  11  inches  long ;  and  a  vertical  friction-wheel  sup- 
ports the  frame  behind.  This  wheel  admits  of  adjustment.  This  plough  has 
no  lifting  apparatus ;  it  is  light  in  construction,  and  likely  to  answer  on  very 
iiijht  land.  The  price,  without  extras,  is  8/.  15«. ;  steel  breasts,  skim  coulters, 
dms  chain,  and  steel  side  cap,  add  11. :  Total,  91  155.  The  furrow  was  well 
cut^and  laid,  the  bottom  even,  and  the  work  well  done. 

/.  JM/son.  No.  1723. — ^A  short  description  will  suffice  for  this  implement, 
whicli  was  roughly  turned  out  and  unfit  for  competition.  The  stilts,  6  feet 
2  inches  in  length,  are  of  wood,  and,  though  less  costly  at  the  first  start  thaji- 
iron,  the  want  of  durability  is  a  serious  objection,  as,  after  a  time,  the  wood 
sufturs,  and  a  certain  degree  of  play  and  want  of  tautness  is  perceptible.  The 
beams  are  5  feet  7  inches  in  length,  by  2i  inches  by  ^  inch  thick,  which  is  not 
iitrong,  though  probably  equal  to  light-land  ploughing.  The  outer  beam  is 
very  short,  and  is  adjustable  by  two  screws  and  nuts.  The  friction-wheel 
Ix^hind  runs  at  an  anoxic.  The  draught  is  from  the  front  of  the  second  plough. 
The  shule  on  the  back  plough  is  15  inches,  that  on  the  front  plough  is 
10  inches  only.  The  plough  bias  no  mechanical  arrangements  to  assist  turning 
at  the  headland.  The  construction  was  so  weak  that  the  arm  of  the  furrow 
wheel  Ixjut,  and  eventually  the  machine  broke  down. 

(r.  11'.  Murray  and  Co,  No.  3501. — The  whole  of  this  plough  is  of  wrought 
iron,  which,  though  increasing  cost  price,  insures  great  strength  and  durability. 
The*  Ixanis,  which  expand,  allow  of  a  furrow  of  from  6  to  10  inches ;  the  adjust- 
ment is  effected  by  one  screw  and  slot  behind,  and  in  front  by  one  pin,  whidi 
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acts  as  a  wedge,  and  further  by  a  screw-bolt  in.  the  centre.  The  land-fhrrow 
wheel  is  adjustable  by  a  wedge.  The  beams  are  made  of  2i  inches  by  f 
iron.  The  beams  are  4  feet  2  inches  long.  The  ploughs  are  raised  or  lowered  by 
means  of  Pirie's  patent  leverage,  which  is  used  by  Mr.  Murray.  This  consists  of 
a  land-side  wheel,  acted  uix)n  by  a  leverage  from  the  handles ;  and  the  plough, 
raised  on  one  side,  is  readily  turned,  although  it  must  be  allowed  that  a  second 
wheel  or  skid,  to  take  a  bearing  on  the  right  side  also,  is  preferable.  No  slade 
is  employed  on  either  plough.  The  coulter  attachment  slides  on  a  projection 
on  the  beam.  Here  again,  as  in  several  instances,  the  draught  is  taken  from  the 
bridle  or  cock — an  arrangement  that  was  not  considered  by  the  Judges  so 
perfect  as  when  the  draught  comes  direct  from  the  centre  of  resistance.  The 
best  attachment  is  by  a  rod  to  each  frame  joined  together  by  a  link,  and  this 
terminating  in  one  rod  again  (Fig.  18).  These  frames  are  very  well  stayed ; 
indeed,  no  other  plough  in  the  class  appeared  so  strong,  or  capable  of  such  good 


Fig.  18. 


a.  Dranght-rod  from  hindmost  plough. 
h.  Ditto  from  front  plough. 


c.  Link. 

d.  Single  rod  to  bzidle. 


work.  One  point,  however,  was  not  liked,  and  that  is  the  position  of  the  land- 
wheel  during  work,  which  is  nearly  in  the  centre  of  the  plough,  and  consequently 
interferes  with  steady  motion,  although  to  a  certain  extent  it  allows  the  plough 
to  suit  itself  to  the  inequalities  of  the  surface.  The  work  was  not  cut  clean, 
owing,  it  was  said,  to  some  defect  in  the  under  surface  of  the  share,  but  also 
probably  to  the  want  of  steadiness  in  the  plough.  The  bottom  was  left  venr  ridgy. 
E,  Fage  and  Co,  No.  2631. — A  few  words  will  suffice  to  describe  uub  im- 
plement, as  there  is  really  nothing  of  novelty  to  chronicle.  Beams  of  wrought 
iron  2  inches  by  I  inch,  attached  by  two  bolts  and  capable  of  variation,  from 
7  to  11  inches.  The  draught  is  taken  from  a  point  in  each  beam  rather  in  advance 
of  the  front  plough ;  this  is  a  good  arrangement.  The  frames  are  adjustable 
l)y  a  slot.    The  ploughs  are  supported  by  a  vertical  friction-wheel  behind. 

Fig.  19. — Sketch  ofPerhins'a  Dovible-furrow  Plough,  No,  132. 


a.  The  beam. 

b.  The  land-side  wheel, 
c  The  connecting  rod. 


<L  Lever  spring  arm. 
e.  Bow,  with  notches  to  aeciire  thiB  Bring 
bolt. 
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Tlie  turning  at  the  lieafllands  has  to  be  done  entirely  by  the  workman.    The 
price,  without  skims,  is  8/.  15s. 

Perkins.  No.  132. — Parallel  beams,  of  good  constmction ;  but  unfortunately 
it  was  evident,  both  by  the  work  and  examination,  that  the  parts  were  badly 
balanced  and  that  the  beams,  2i  inches  by  f  inch,  were  much  too  light  to  resist 
strain  of  ordinary  work.  They  are  well  braced  with  IJ-inch  bolts.  The 
draught  is  taken  from  the  first  stay.  The  friction- wheel  is  on  an  angle,  but  is 
not  adjustable — ^a  decided  omission.  The  mechanical  arrangements  are  excel- 
lent. Two  lifting-wheels  near;  the  centre  of  the  plough  form  a  fulcrum  on 
which  the  plough  turns  with  the  greatest  ease.  These  wheels  are  actuated  by 
a  leverage  from  the  handles  or  stilts,  kept  in  place  by  a  spring-catch  working 
in  a  bow.  The  preceding  sketch  (Fig.  19)  will  give  some  idea  of  the  mechanism. 
Fig.  20  shows  the  position  of  the  lifting-wheels :  when  the  plough  is  being 

Fig.  20. — Plan  of  part  of  PerkMs  Double-furrow  Plough,  No.  132. 


turned  during  work  the  right-hand  wheel  is  so  much  more  foi-^^'ard  than  is 
here  shown,  that  it  is  quite  clear  of  the  furrow.  No  slades  on  either  plough. 
The  implement  made  fair  work ;  but  it  was  evident  that  the  work  would  have 
been  much  better  and  the  draught  lighter  if  the  beams  had  been  more  rigid. 

Snowden,  No.  1180. — The  peculiarity  in  this  plough  consists  in  the  prin- 
cipal beam  being  of  wood,  6  feet  8  inches  long,  3i  X  4  inches.  Ilie  right-hand 
beam  of  iron  can  be  ex^xinded  so  as  to  vary  the  furrow  from  7  to  lOi  inches. 
The  stilts  are  iron,  and  the  beam  is  braced  with  iron,  so  as  to  render  it  very 
strong.  The  Judges  were  unanimous  in  expressing  disapproval  of  this  mixture 
of  wood  and  iron,  which  is  doubtless  used  on  account  of  lightness  and  rigidity, 
and  it  is  a  noticeable  fact  that  this  plough  sprang  less  than  any  other ;  but  in 
time  the  ]>oints  of  connection^ between  the  two  materials  will  become  loosened 
from  the  decay  of  the  wood,  and  then  the  plough  will  lose  its  form  and  work. 
This  plough  has  a  very  efiicient  lifting-api>aratus,  consisting  of  a  land-side  wheel, 
which  slides  on  a  bar  so  as  to  be  placed  farther  or  nearer  the  beam.  On  the 
other  end  of  the  bar  and  coming  do>vn  behind  the  first  plough  is  a  skid,  and  on 
the  land-side  wheel  and  skid  the  plough  is  raised  clear  of  the  ground,  the 
necessary  leverage  being  obtained  by  a  connecting-rod  to  the  stilts.  So  perfectly 
balanced  is  the  plough  when  supported  as  described,  that  it  rides  round  at  the 
land's-end,  without  the  slightest  assistance  being  necessary  from  the  ploughman. 
The  friction- wheel  is  adjustable  and  bevelled,  and  can  be  raised  and  lowered 
three  inches  by  a  nut  working  in  a  slot  on  the  mouldboard  frame.  The 
Judges  considered  this  a  well-made  implement.  Fig.  21  shows  the  plough 
in  work  ;  a  side  elevation.  Fig.  23  is  a  plan  of  the  same,  giving  a  better 
idea  of  the  combination  of  wood  and  iron,  and  a  general  idea  of  the  construc- 
tion. Figs.  22  and  24  give  a  side  elevation  and  plan  of  article  1181,  precisely 
similar  in  construction,  only  made  entirely  of  iron.  Fig.  25  is  an  enlarged  plan 
showin:^  the  mechanism  :  6  is  a  strong  screw  with  double  nuts,  and  a  a  are 
slots,  by  which  the  width  of  the  furrow  is  adjusted ;  c,  the  cross-bar  to  which 
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Figs.  21-24. — Side  Elevations  and  Plans  of  Snowden^s  DoMe-JurroiB 
Ploughs,  Nos.  1180  and  1181. 


Fig.  21.— Side  Elevation  of  No.  1180. 


Fig.  22.— Side  Elevation  of  No.  1181. 


Fig.  23.— Plan  of  No.  1180. 


Fig.  24.— Plan  of  No.  1181. 
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he  standards  of  the  land-wheel  and  slipper  are  attached.  It  will  be  seen  that 
the  position  of  the  wheel  in  reference  to  the  beam  can  be  shifted  on  the  cross- 
jar.  Fig.  26  illustrates  the  manner  of  working  the  lever  a  in  order  to  raise  the 
plough  out  of  work.  The  dotted  lines  represent  the  position  of  the  wheel  and 
5lipper  during  work.  The  black  lines  show  the  same  lowered  to  raise  the 
:)l()ugh  out  of  the  ground  and  carry  it  round  the  headlands.  It  will  be  at 
)nce  evident  that  the  wheel  and  slipper  being  nearly  opposite,  and  at  the  samo 
evel,  the  plough  rests  upon  a  broad  bearing,  and  is  turned  by  the  horses 
vith  great  ease,  no  assistance  being  required  by  the  attendant. 

Figs.  25  and  26. — Enlarged  Flan  and  Elevation,  showing  the  mechanism 
of  Snoicdens  Douhle-furrow  Plough,  No.  1180. 

Fig.  25. 


a.  The  lever  handle.  d.  Poeition  of  land-side  wheel  daring  transit 

.  Poeition  uf  slipper  during  transit.     /.  Lever.       g.  Screw  for  altering  poaiuon  of  friction-wheel  h . 

The  points  of  merit  awarded  after  both  the  first  and  second 
rials  are  given  in  Table  II,  (facing  p.  539)  ;  and  it  will  be  ob- 
ipr^ed  that  those  for  "  Economy  in  Power  and  Draught "  are 
ncluded  only  in  the  results  of  the  second  trial  of  the  ploughs 
{elected  for  testing  with  the  Dynamometer. 

The  extremely  unfavourable  condition  of  the  land  in  Field 
So.  5  rendered  it  difficult  to  register  the  draught  closely,  con- 
iequently  it  was  considered  desirable  to  give  a  second  trial  in 
ill  cases  where  there  was  the  least  probability  that  better  results 
:ould  be  made  under  circumstances  more  suitable  in  soil  to  the 
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character  of  the  implement.  A  portion  of  the  vetch  stubble 
being  at  liberty  was  set  out  into  plots,  and  here  the  ploughs  of  the 
following  makers  were  tried,  viz.,  Messrs.  Ball,  Corbett,  Murray, 
Perkins,  and  Snowden  ;  and  each  implement,  after  executing 
its  allotted  portion,  was  removed  to  the  Field  No.  4,  where  the 
Dynamometer  was  worked  by  means  of  one  of  Fisken's  lights 
rope  Steam  Cultivating  Apparatus,  which,  from  its  steadiness  of 
motion,  and  facilities  for  throwing  in  and  out  of  gear  at  the 
travelling  windlasses  perfectly  independent  of  the  engine,  was 
well  qualified  for  the  work,  and  infinitely  superior  to  horse- 
power, which  was  formerly  used.  The  third  column  gives  the 
results  of  the  Dynamometer-tests. 

The  First  Prize  of  10/.  was  awarded  to  G.  W.  Murray  and  Co., 
Banff,  N.B.,  for  Article  No.  3501 ;  and  the  Second  Prize  of  5/. 
to  J.  D.  Snowden,  Doncaster,  for  Article  No.  1180. 

Class  6. — Double-furrow  Ploughs  not  exceeding  5  cwr. 
This  class  was  for  general-purpose  ploughs,  to  be  tested  under 
the  following  conditions :  to  the  depth  of  from  4  to  7  inches,  on 
light  and  mixed  land  as  far  as  practicable ;  the  extreme  length 
from  point  of  share  to  end  of  breast  not  to  exceed  4^  feet. 
Eight  entries  were  reduced  to  6,  by  the  withdrawal  of  Hodgson 
and  the  non-appearance  of  Lewin.  In  some  cases  the  imple- 
ments exhibited,  being  exactly  similar  in  construction  to,  only 
stronger  than,  those  already  described  in  Class  5,  will  [not  re- 
quire more  than  a  passing  notice  ;  I  shall  therefore  direct  atten- 
tion chiefly  to  such  as  possess  different  arrangements.  Both 
trials  took  place  in  Field  No.  5. 

J.  P,  Fison.  No.  2997. — This  implement  is  composed  of  parallel  beams  of 
wrought  iron,  strongly  connected  by  bolts.  The  draught  is  from  a  b^t  about 
the  centre  of  the  plough.  The  novelty  consists  in  a  combined  lifting  and  steerage 
apparatus  fixed  in  front,  illustrations  of  which  are  attempted  in  Figs.  27  itnd  ^ 
(pp.  549  and  550).  The  raising  part  consists  of  a  revolving  screw  with  a  small 
wooden  roller  at  the  end ;  as  this  is  lowered,  the  front  part  of  the  frame  is  raised 
out  of  the  ground  sufficiently  for  the  shares  to  clear,  and  thus  the  plough  is  carried 
round,  taking  a  bearing  on  the  wooden  roller  in  front,  and  on  the  friction-wheel 
behind.  There  are,  however,  serious  disadvantages  in  the  arrangement :  first, 
it  requires  some  exertion  on  the  part  of  the  attendant  to  turn  the  winch-handle 
fixed  between  the  stilts  sufficiently  to  raise  the  frame,  and  again  to  lower  it 
when  the  plough  has  been  turned ;  secondly,  the  base  is  too  narrow  to  allow  of 
the  implement  turning  without  being  held  up  by  the  attendant,  and  we  much 
question  if  in  practice  he  would  take  the  trouble  to  work  the  winch  at  all. 
The  steerage  is  sensitive,  although  arrived  at  by  greater  complication  than  is 
necessary.  The  figures  represent  a  side  elevation  (Fig.  27)  ana  plan  (Fig.  28) 
of  the  front  portion ;  and  a  detached  central  section  of  the  socket  through 
which  the  revolving  screw  passes  is  shown  in  Fig.  29 ;  the  wooden  roller  is  not 
shown  in  these  drawings,  a  shows  a  portion  of  the  framing  of  the  pbi^ 
5  is  a  cast-iron  socket  and  bracket  bolted  to  the  framing  a,  c  is  the  revolving 
screw  or  rack  rod,  which  in  the  illustrations,  taken  from  the  patent  spedfica- 
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tioa,  is  shown  jointed  by  a  bolt  or  pin,  d,  to  the  axletrees,  e,  of  the  wheels ; 
whereas  in  the  implement  shown  at  Hull,  this  screw  is  quite  separate  from 
the  wheels,  and  terminates  in  a  wooden  roller,  so  that  when  the  screw  is 
lowered  the  roller  takes  the  ground,  and  the  wheels  are  raised  witli  the  frame. 
^  is  a  pinion  mounted  in  hearings  h^  on  the  socket  &,  gearing  with  the  revolving 
€crew.  A  is  a  worm-wheel  keyed  on  to  the  axis  of  the  pinion  g.  The  worm,  t, 
gears  into  the  worm-wheel,  and  is  connected  by  a  universal  joint  or  coupling 
with  a  rod,  /,  extending  back  to  the  handles,  and  provided  with  a  winch-luuidle, 

Fig.  27. — Elevation  of  the  front  portion  of  Fison's  Double-furrow 
Plough,  No.  2997. 


by  turning  which  the  revolving  screw  is  actuated,  either  for  altering  the  depth 
or  taking  the  ploughs  up  at  the  headland.  ^  is  a  worm-wheel,  through  wmoh 
the  revolving  screw  passes,  also  carried  on  the  socket  6,  which  is  enlarged  at 

2  o  2 
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the  upper  part,  as  shown  in  Fig.  29,  to  receive  the  boss  of  the  worm-wheet^ 
and  provided  with  screws,  ?*,  working  in  a  groove  to  retain  the  wheel  in  place 
and  allow  of  its  being  rotated  independently  of  the  socket  h^.  The  worm- 
wheel,  I,  is  fitted  with  a  gib-key,  m,  received  in  a  corresponding  key-groove 
formed  longitudinally  in  the  revolving  screw,  to  allow  of  the  latter  turning 
with  the  wheel,  l,  and  yet  allow  the  latter  to  move  with  the  socket  freely  up 
and  down  in  the  screw  or  rack.  A  worm,  w,  gears  with  and  operates  wheel  /, 
for  guiding  the  wheels  /.  The  worm  is  also  connected  by  a  universal  joint 
with  a  rod  extending  back  to  the  handles,  and  similarly  provided  with  a  winch- 
handle  ;  both  the  friction-wheel  and  the  steerage-wheels  have  bevelled  edges, 

Fig.  28.— PZan  of  the  Front  Portion  of  Fison's  Doublefurroio  PlougK 

No.  2997. 


and  the  former  is  set  at  an  angle.  Strength  is  gained  by  the  bodies  being  splits 
with  wings  attached  on  different  sides  of  the  beam  seen  in  Fig.  30.  The 
coulter  attachment  is  somewhat  peculiar ;  the  centre  of  the  clip  being  slightly 
*K  ed  allows  sufficient  adjustment  of  the  coulters  by  the  set  screws.  The 
'  vera  by  no  means  favourably  impressed  with  this  complicated  anaoge* 

aud  do  not  expect  to  see  it  brought  into  general  practice. 
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Fig.  2^.— Central  Section  of  Socket  in 
Fiaons  Double-furrow  Plough. 


Fig.  SO.^Frame 
Attachment, 


\ 


) 


a.  Beam,     b  5.  Split  fnmtM, 

Murray  and  Co,  No.  3502. — This  is  a  strong  useful  implement,  composed 
of  wrought  iron  and  steel,  castings  being  almost  entirely  dispensed  with.  The 
Warns  are  2  J  inches  deep  by  i  inch  wide,  and  2i  inches  by  |  inch,  and  expand 
iVom  6  to  15  inches,  being  regulated  by  two  screws  and  one  wedge.  The  lifting 
arrangement  is  different  from  that  in  the  light-land  plough,  and,  as  will  be  seen 
by  reference  to  Figs.  31  and  32,  p.  552,  is  both  original  and  simple.  Attached 
to  the  beam  by  a  simple  cli])  and  pin  is  a  stud  with  a  crank  bearing  welded 
to  it.  Upon  this  stud  the  lever  works  with  a  slipping  wedge  below,  which 
rests  upon  the  crank-bearings ;  a  rod  from  the  wedge  extends  back  to  the 
])louiThman's  hand,  and  terminates  with  a  catch  near  the  end  of  the  lever.  A 
number  of  holes  in  the  lever  and  a  similar  hole  in  the  catch  allow  of  the  rod 
being  fixed  by  a  pin  in  any  position  requisite  to  keep  the  wedge  in  its  required 
place,  according  to  the  depth  required ;  or  of  its  being  thrown  up  altogether, 
when  the  wedge  slips  in  and  keeps  the  plough  out  of  the  ground  by  brindng 
the  land-wheel  more  backward  and  more  nearly  into  a  vertical  position.  The 
great  merit  of  this  arrangement  is  simplicity.  There  is  nothing  to  get  out 
of  order ;  let  the  plough  be  ever  so  roughly  used,  the  leverage  or  lifting  ap- 
paratus cannot  be  injured.  Another  considerable  advantage  of  the  lever  stud 
and  bearings  is  that  they  are  all  contained  in  one  piece,  and  held  to  the  beam 
by  a  simple  pin,  which  can  be  knocked  out,  and  the  whole  affair,  including 
tlie  laud-wheel,  shifted  backwards  or  forwards,  as  may  be  required.  A  central 
wheel  is  held  to  be  a  disadvantage,  placing  the  plough  too  much  upon  the 
balance.  Here  we  can  put  it  in  whatever  position  experience  proves  to  be 
best.  Somethini:;  will  dei)end  uix)n  the  nature  of  the  land  to  be  dealt  with. 
In  wet  clay-land,  at  any  rate,  the  wheel  should  be  in  a  forward  position ;  in 
dry  soils,  where  the  IxHtom  is  hard  and  the  plough  has  a  tendency  to  run 
out,  a  backward  i)Osition  is  held  to  be  best.  Murray's  arrangement  allows 
of  alteration,  and  this  is  a  point  of  considerable  merit.  The  draught  is  taken 
Jroin  the  cock,  which  appears  to  be  a  mistake.  In  work,  possibly  owing  to 
the  too  central  position  of  the  land-side  wheel,  the  plough  was  not  steady; 
though  an  improvement  on  the  work  of  the  lighter  plough ;  and  tlie  bott(mi 
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was  rather  rough.  The  price,  14/.,  includes  cast-steel  shares  and  mouldboards. 
Considering  the  amount  of  wrought  iron  and  steel,  this  is  not  out  of  the  way. 
Snowden.  No.  1181. — Here  we  have  wrought-iron  beams  1  inch  by  2i 
inches,  with  the  same  lifting  apparatus  and  angular  friction-wheel  as  in  No. 
1180.  The  beams  are  adjustable  from  7  inches  to  12  inches  by  a  strong 
bolt  in  the  centre  and  2  nuts  working  in  slots  at  either  end.  The  land 
wheel  during  work  was  well  forward,  consequently  the  plough  travelled 
steadily.  The  wheels  are  fitted  with  removable  bushes,  costing  ^d.  each, 
which  save  the  naves  of  the  wheels  from  wearing  out.  This  implement  was 
less  rigid  than  that  with  a  wooden  beam,  and  the  engineer  found  that  it 
sprang  considerably.  Neither  plough  has  a  slade.  The  friction-wheel  is 
altered  by  a  rack  behind  the  plough  raising  3  inches.  The  beams  are  not 
well  constructed. 

The  other  makers  who  competed  produced  implements  made 
in  the  same  manner  as  those  of  theirs  already  described,  only 
stronger.  Messrs.  Murray,  Ball,  and  Snowden  were  drawn  out 
for  a  second  trial,  the  particulars  of  which  are  recorded  in 
Table  II,  facing  p.  539. 

The  work  by  Ball's  plough  was  very  good  in  both  classes  ;  but 
the  Judges  considered  that  its  having  no  mechanical  appliances 
for  relieving  the  plough  was  an  objectionable  feature,  especially 
in  the  heavier  implement.  The  First  Prize  of  10/.  was  awarded 
to  G.  W.  Murray  and  Co.,  Banff,  N.B.,  for  Article  No.  3502 ; 
and  the  Second  Prize  of  5/.  to  J.  D.  Snowden,  Doncaster,  for 
article  No.  1181. 

There  were  no  entries  in  Class  7  for  multiple-furrow  ploughs. 
Judging  by  the  power  required  to  draw  double-furrow  ploughs 
in  land  like  that  of  the  trial  grounds  at  Hull,  it  is  evident  that 
any  further  complication  would  render  the  implement  cumber- 
some and  unwieldy.  Multiple-furrow  ploughing  belongs  to 
steam  cultivation,  and  only  by  such  a  power  can  such  imple- 
ments be  economically  driven. 

The  Judges  were  quite  of  one  mind  as  to  the  inutility  of  con- 
tinuing prizes  for  subsoiling  implements  by  horse-power,  at  any 
rate  as  regards  Classes  8  and  9.  It  is  quite  true,  as  we  trust 
will  be  seen  by  the  annexed  reports,  that  several  ingenious 
arrangements  for  combining  subsoiling  and  ploughing  in  the 
same  implement  were  shown  ;  but  if  the  operation  be  ever  so 
desirable,  the  great  power  required  to  effect  really  good  work 
makes  it  far  too  expensive  to  be  pursued.  With  steam  the  case 
is  different,  as  it  gives  abundance  of  power ;  and  by  reducing  the 
area  worked  at  one  time,  the  implement  can  be  driven  through 
the  soil  at  a  pace  that  produces  most  beneficial  results.  In  each 
of  the  following  classes  bearing  upon  subsoil  ploughs,  the  Judges 
found  sufficient  merit  to  justify  an  award ;  but  at  the  same  time 
they  recommended  that  such  work,  if  necessary  at  all,  should  be 
carried  out  by  steam-power. 
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Class  8. — Best  Subsoil  Plough  to  follow  an  ordikabt 
Plough,  and  work  from  6  to  12  inches  below  the 
furrow  bottom. 

Messrs.  Ball,  Bentall,  and  Murray  entered  in  this  class.    Owing 

to  the  unfavourable  condition  of  the  land,  the  trial  taking  place 

in  No.  5,  the  strongest  field  of  all,  W.  Ball  and  Son  withdrew 

their  implement  (No.  1485),  which  was  evidently  unsuited  for 

such  work.     It  consisted  of  an  ordinary  ridging  plough,  from 

which  the  breasts  had  been  removed.     The  sock  could  be  fitted 

^.  with  shares  of  different  widths,  varying  from 

^g-  ^^-  4  to  8  inches,  flat   under   and    slightly  cone- 

^^^^^>j^     shaped  on  the  top  (Fig.  33).    The  beam  carried 

a  single  wheel  in  front  running  in  the  furrow. 

Murray,  No.  3503. — The  beam  in  this  implement  is  very  strong,  carrying 
a  double  tine,  acted  upon  by  a  leverage  similar  to  that  employed  for  the  heavier 
double  plough  in  Class  6,  only  a  spring  is  substituted  for  the  wedge.  When 
out  of  work  and  turning,  both  central  wheels  are  level ;  when  in  work,  the 
furrow- wheel  rises  to  suit  the  bottom  by  a  slot  in  the  wheel-arm,  and  the  depth 
is  regulated  by  a  slot  on  the  axle.  It  was  first  tried  with  the  two  tines,  but, 
though  six  horses  were  attached,  it  would  not  work ;  it  did  better  with  one  tine. 
The  subsoil-tines  are  fitted  with  steel  points,  3  inches  wide.  A  furrow  was 
opened  with  one  of  Ball's  single-furrow  ploughs ;  this  was  4  inches  deep.  The 
average  of  moved  soil,  taken  in  five  places,  was  4^  inches.  Price  of  imple- 
ment, 8Z.  17«.  6rf.  As  will  be  seen  from  the  plan  and  elevation  (Fig.  35),  the 
framework  is  steadied  by  travelling  on  four  wheels.  The  front  wheels  both 
travel  in  the  furrow ;  the  central  ones  are  only  level  when  the  subsoil  is  out  of 
the  ground  and  the  implement  is  being  turned  at  the  headland.  The  object  of 
the  four  wheels  is  to  steady  the  subsoiler  in  work  and  prevent  a  severe  shock  to 
the  ploughman  in  case  the  tine  comes  in  contact  with  a  stone.  The  tine  or  tines 
are  fixed  in  the  slot-holes  of  a  short  beam,  and  can  be  regulated  in  the  said  slots 
to  any  required  depth  (see  Fig.  34).  This  tine-beam  has  a  stud  fixed  near  either 
end,  and  upon  these  studs  two  links  connect  it  to  the  main  beam  of  the  plough 
p.  in  front  and  to  a  turning-stud,  from  which  is  a  lever,  one  end 

r  ig.  o4.  extending  back  to  the  ploughman's  hand  and  the  other  to  the 
laudwhccl ;  and  to  the  other  end  of  the  turning-stud  is  a  shift- 
ing crank,  to  which  the  back-furrow  wheel  is  attached,  a  slot 
in  the  crank  allowing  the  wheel  to  be  set  to  suit  any  depth  of 
furrow.  When  the  plough  comes  to  the  end  or  to  any  obstruc- 
tion and  requires  to  be  raised,  the  ploughman  lifts  the  lever 
into  the  position  shown  by  the  dotted  line  in  the  elevation 
(Fig.  35)  ;  the  tines  are  raised  up  and  thrown  back,  and  the 
wheels  are  brought  down  level  in  consequence  of  the  crank 
to  which  they  are  attached  being  of  different  lengths.  The 
depth  can  be  regulated  a  matter  of  three  inches  by  altering 
the  position  of  the  lever-handle,  and  further  adjustment  can 
be  made  by  altering  the  tines,  as  described.  Owing  to  the 
extreme  hardness  of  the  subsoil  in  Field  No.  5,  it  was  found 
necessary  to  remove  one  of  the  tines.  After  this  the  work 
appeared  successful  as  far  as  horse-power  was  capable  of 
showing  its  merits,  when,  unfortunately  for  Mr.  Murray,  the 
spring  which  holds  the  catch  in  the  notch  broke,  and  fiurther  trial  was  prevented. 
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Bcntall.  No.  398. — This  implement  comprised  a  wrought  T-iron  beam, 
4x42  inches  x  ^  inch,  similar  to  that  used  in  their  broadshare,  which,  indeed, 
is  callable  of  being  converted  into  a  subsoiler.  In  the  centre  of  the  beam  la  an 
ordiuary  cast-iron  body,  canying  a  subsoiling-tine  in  front,  and  a  cutting-wing 
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behind,  the  former  2  inches  in  width  and  the  latter  covering  6  inches  ;  and  on 
each  side  of  the  body,  in  addition,  there  are  two  transverse  cutters,  which  are 
removable.  The  length  of  the  body  is  3  feet  5  inches.  There  is  one  wheel  in 
front  under  the  beam.  The  great  length  of  the  beam  renders  it  very  difficult 
to  steer.     The  work  done  was  good,  the  power  not  unusually  great.     Average 

Fig.  36. — Bird's-eye  view  of  Body  and  Cutters  ofBentalVs  Subsoil 
Plough,  No,  398. 


jl Hi 


— Tj; — n^ — "^ 

a.  Cast-iron  body.         6.  Point.  c.  Wing  below.  dddd.  Transverse  cutters. 

depth  moved,  ascertained  by  three  measurements,  was  6i  inches.  It  is  quite 
evident  that  operations  of  this  nature  are  unsuitable  for  horse-drawn  imple- 
ments, and,  if  necessary  at  all,  are  only  exceptionally  required.  In  those  cases 
steam  is  the  proper  power,  and  indeed  the  only  power  capable  of  doing  really 
efficient  work,  so  that  the  policy  of  continuing  these  prizes  is  doubtfiil. 

Of  the  two  implements  tried,  Bentall's  was  much  cheaper, 
costing  5/.  5,v.,  and,  notwithstanding  the  excessive  labour  required 
to  keep  it  in  its  place  (see  Table  III.,  p.  560),  which  would  be 
reduced  considerably  by  the  addition  of  a  second  wheel  in  front, 
it  made  good  work,  was  strong  and  simple  in  construction,  and 
was  therefore  awarded  the  prize. 

Class  9. — ^Best  Arrangement  op  Subsoiler  attached  to 
A  Single-furrow  Plough,  for  ploughing  and  subsoil- 
iNG  AT  ONE  Operation. 

Four  entries — viz.  Ball,  Corbett  and  Peele,  Mellard  (Trent 
Foundry),  and  Murray. 

Ball  and  So7i.  No.  1468,  price  71. — The  subsoil-beam  is  attached  to  the 
centre  of  the  plough-beam,  and  terminates  in  a  handle  between  the  stilts,  and 
thus  the  tines,  either  single  or  double  (shown  in  Figs.  37  and  38),  follow 
the  plough.  A  catch  between  the  stilts  on  a  cross-plate  keeps  the  tines  in 
work,  or  supports  the  subsoil-beam,  when  it  is  desirable  to  have  it  up  at  the 
land's-end.  The  tines  are  capable  of  working  from  4  to  6  inches  deep.  These 
implements  were  tried  on  the  vetch  stubble  in  Field  No.  1,  where  the  con- 
dition of  the  soil  was  more  favourable  than  in  Field  No.  5.  At  first  the 
double- tine  was  used,  but  the  power  required  was  so  considerable,  that  the 
single  tine,  carrying  a  5-inch  share,  was  substituted  and  made  good  work. 
The  plough  w^as  fitted  with  a  digging-breast.  The  subsoil-shares  vary  in 
width  from  3  to  5  inches.  The  total  depth,  ascertained  by  several  measure- 
ments, was  about  Hi  inches,  of  which  the  furrow  was  5i  inches,  and  thq  soil 
broken  up  by  the  subsoiler  fully  6  inches.  The  work  done  was  very  good, 
but  as  the  tine  follows  the  plough,  the  horses,  unless  they  are  driven  singty  on 
the  land,  must  trample  upon  the  work  and  undo  much  of  the  advantage  gained 
by  the  disturbance.  This  is  a  serious  defect,  yet  those  implements  in  which 
the  subsoil  part  preceded  the  plough  were  so  defective  in  balance  and  so  top- 
heavy,  that  the  tail  of  the  plough  could  not  be  kept  into  the  work.    Indeed, 


Report  of  the  Trials  ofFlauffhSj  Harrows^  Sfc.j  at  Hull.     557 

here  again  the  Judges  were  driven  to  the  conclusion  that  suhsoiling,  at  any  rate 
in  connection  with  a  single-furrow  horse-plough,  was  altogether  a  mistake. 

Fig.  37.— Ball  and  Son's  Fig  38.— BaZZ  and  Son's 

DonhlC'tine.  Single-tine. 


Mellard  and  Co.  ^o,  4321. — One  of  the  ordinary  disc  ploughs,  with  suh- 
soi ling-apparatus  attached  to  the  beam  in  front.  A  turned  axle  carries  the 
subsoiling-tine.  This  arm  has  four  grooves  at  its  extremity,  one  inch  apart :  a 
set  screw  6t8  in  these  grooves  and  holds  the  tine  to  its  required  position,  which 
is  capable  of  alteration  within  the  limits  of  these  grooves.  A  lever-arm  for 
raising  or  lowering  the  subsoiler  terminates  at  the  stilts,  and  is  readily  actuated 

^>9. — Messrs.  Mellard  and  Co*8  Disc  Plough,  tcitJi  Subsoiler  attached^ 
No.  4321. 


Fig.: 


a.  Attachment  of  tine  on  turned  axle.  c.  Beam. 

b.  Subs>oIl-tlne  with  draft-chain,  and  an  iron  rod  to  strengthen  it  d.  Lever^handle  for  stilts. 

by  the  ploughman.  The  draught  is  taken  partly  from  the  beam  (c)  above^the 
mould -board  and  partly  from  the  front  of  the  subsoiling-tine  (6),  the  two 
draught-rods  uniting  in  a  common  ring  in  front  This  is  a  good  arrangement. 
The  axle  is  stayed  by  a  ^inch  round  rod  at  the  back,  connecting  it  with  the 
beam.  This  implement,  which  is  meritorious  both  in  its  workmanship  and 
construction,  unfortunately  did  not  come  into  competition,  as  a  preliminary  trial 
proved  the  weakness  of  the  beam,  which  sprung  considerably  between  the  point 
of  attachment  of  the  arm  and  the  body  of  the  plough.  Fig.  39,  giving  a  side 
view,  will  assist  the  reader  to  form  some  idea  of  the  implement.  The  axle 
comes  out  18  inches  from  the  beam.    The  price  complete  is  62. 15ff. 
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Corhett  and  Peele.  No.  2846. — ^Tliis  implement  comprises  an  ordinary  heavy- 
land  plough,  to  which  is  attached  a  beam  to  carry  the  subsoil-tine,  which,  as 
in  Mellard's,  precedes  the  plough.  The  whole  of  the  draught  is  taken  from  the 
plough-beam,  which  is  evidently  a  bad  arranojement,  and  probably  accounts 
for  tiie  unsteadiness,  tendency  to  kick,  and  difficulty  in  storing,  which  were 
very  great.  The  principle  of  subsoiling  before  the  plough  is  correct,  inasmuch 
as  we  thus  avoid  treading  on  the  work ;  but  in  all  the  machines  so  arranged,  at 
any  rate  as  regards  one-furrow  pfoughs,  the  balance  is  so  injuriously  affected 
that  an  even  g(X)d  furrow  is  out  of  the  question.  This  implement  is  well  made, 
and  looked  much  more  like  business  than  some  others.  The  leverage  for 
taking  the  tine  out  of  work  is  shown  in  Fig.  41,    The  subsoiling-tine,  which 

Fig.  40. — Plan  of  Messrs.  Corhett  and  Peele's  Plough  mth   Subsoiler 
attached,  No.  2846. 


Fig.  41. — Subsoil-tine  attached  to  Messrs.  Corhett  and  Pedes  Plough, 

No.  2846. 


is  3  inches  deep  by  I  inch  thick,  is  fitted  with  adjustable  points,  varying 
from  2^  to  6  inches.  The  soil  was  well  moved  to  a  depth  of  about  5  inches 
below  the  furrow.  The  defects  appear  to  arise  from  improper  draught-attach- 
ment and  from  the  tine  not  being  set  wide  enough  from  the  plough-beam. 
This  will  be  seen  by  reference  to  Fig.  40,  The  points,  instead  of  travelling 
in  the  centre  of  the  horseway,  are  much  too  near  the  hard  ground,  and  the 
draught  is  greater  than  it  need  be  in  consequence.  The  subsoil-attachment 
costs  21.  lOs.  extra ;  the  plough  alone  5Z.  5s. 

George  Murray  and  Co,  No.  3504. — Here,  as  in  Ball's  plough,  the  subfloil- 
frame  is  attached  behind  the  mouldboard  of  a  strong  swing-plough,    lliebeam 
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of  the  subsoil-tine  is  carried  on  an  axle  from  the  beam  of  the  plough.  One  or 
two  tines  can  be  worked,  according  to  the  soil.  The  socket  of  the  hind  one  is 
fixed,  but  the  front  one  shifts  on  a  cross-bar,  so  as  to  work  in  the  centre  of  the 
horse-track  when  only  one  tine  is  used.  The  depth  is  regulated  in  two  ways : 
first  by  a  stop  on  the  end  of  the  subsoil-beam,  clipping  the  plough-beam,  as 
seen  in  Figs.  42  and  43 ;  and  secondly,  by  lowering  or  raising  the  tines  them- 
selves. 


Fig.  42.- 


Murray  and  Co.* 8  Swing  Plough  with  attachment  for 
Svbaoiler,  No.  3604. 


a.  Mode  of  carrying  the  second  tine  when  not 
in  work. 

Fig.  43  is  a  bird's-eye  view  of  the  subsoil  frame,  a  represents  the  movable 
socket  of  the  front  tine ;  h  is  the  hind  tine ;  c  the  axle  carrying  the  subsoil 
beam ;  c?  the  subsoil  beam,  with  clip  to  cast  plough  beam  in  front.  The  work 
was  well  done ;  the  total  depth  about  10  inches,  of  which  the  average  was  5J 
inches  ploughed  and  A^  inches  subsoiled.  The  action 
of  the  tine  behind  the  plough  appears  to  steady  the 
implement.  V>y  adopting  a  peculiar  arrangement 
of  bridle  it  is  quite  possible  to  draw  the  plough  by 
horses  in  line  and  all  walking  on  the  unploughed 
ground,  and  in  this  way  the  objectionable  horse- 
treading  is  avoided.  The  price  of  Murray's  imple- 
ment, complete  with  the  two  tines,  is  8Z.  10s. 


Fig.  43. 


U 


This  class  was  tried  in  Field  No.  1  on 
comparatively  light  Lind,  yet  it  was  evi- 
dent from  the  exertions  of  the  horses,  and 
is  proved  by  the  tables  appended,  that  the 
operation  of  disturbing  the  subsoil  is  work 
more  suitable  to  steam  than  horse-power ; 
and  after  the  trials  at  Hull  we  think  the 
Society  would  be  justified  in  withdrawing 
the  prizes  for  subsoilers  to  follow  an  ordinary  plough,  represented 
hy  Class  8,  and  for  combined  single-furrow  plough-subsoiler. 
The  fact  of  implements  being  brought  forward  to  compete  for 
prizes  is  no  proof  of  utility ;  for  they  will  come,  if  only  made 
for  the  particular  occasion  and  cast  on  one  side  ever  afterwards. 

The  Prize  of  5/.  was  awarded  to  William  Ball  and  Son,  of 
Rothwell,  Northamptonshire. 

Particulars  of  the  implements  competing  in  Classes  8  and  9 
will  be  found  tabulated  on  page  560. 
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Class  10. — Best  Arrangement  op  Subsoiler  attached  to 
A  Double-furrow  Plough,  for  ploughing  and  subsoil- 
iNG  AT  ONE  Operation. 

In  this  Class  were  three  competitors,  Messrs.  Ball,  Murray, 
and  Corbett ;  the  first  two  were  double  entries,  varying  according 
to  strength,  &c. — indeed  representing  the  two  forms  of  double 
ploughs,  those  under  and  over  a  given  weight.  The  stronger 
frame  being,  however,  best  adapted  to  resist  the  strain  of  the 
subsoil  tine,  we  shall  direct  attention  to  the  heavier  implements. 
We  believe  Corbett  and  Peele  were  the  first  to  combine  and 
patent  the  arrangement  of  a  subsoiler  in  front  of  a  single-furrow 
plough,  and  having  omitted  to  include  double-furrows  in  their 
specifications,  the  notion  was  made  use  of  first  bj  Murray  and 
Co.,  and  afterwards  by  Ball  and  Son.  There  is  this  advantage 
in  the  double-furrow  over  the  single-furrow  arrangement,  viz. 
that  by  displacing  the  first  plough  and  substituting  for  it  the 
subsoiling  tine,  the  balance  of  the  implement  is  not  seriously 
affected,  and  one  is  sure  of  good  work,  inasmuch  as  the  broken- 
up  subsoil  is  at  once  covered  over  by  the  second  plough  ;  but  it 
is  generally  admitted  that  the  chief  advantage  of  the  double- 
furrow  system  is  for  light  soils,  where  three  horses  yoked  abreast 
can  do  the  work  of  two  pairs  in  single  ploughs,  and  on  such 
land  subsoiling  is  seldom  necessary,  and  would  often  be  in- 
jurious. However,  the  ability  to  apply  such  an  apparatus  at  a 
reasonjible  cost  is  a  point  of  merit  that  deserves  recognition,  and 
even  if  it  is  only  very  occasionally  that  we  require  to  disturb 
the  bottom,  it  will  be  found  very  convenient  to  be  able  to  do  so 
in  so  simple  a  manner,  and  so  efficiently,  as  was  done  by  all  the 
competitors. 

Cat'hett  and  Peele.  No.  2847. — The  beams  are  strengthened  by  a  cross-brace, 
which  can  be  applied  in  tliis  plough,  because  the  beams  do  not  expand,  as  in 
most  others.  A  third  wheel  is  introduced,  which,  running  close  to  the  furrow- 
slice  in  front  of  the  subsoiler,  increases  steadiness  of  work.  As  in  the  oUier 
ploughs  shown  by  this  firm,  some  slight  mechanical  aid  is  afforded  in  turning 
by  the  alteration  of  the  land-side  wheel.  The  draught  was  reasonable.  The 
depth  of  work  was  noted  during  each  trial  with  the  following  results : — 

(1.)  Ploughing,  5i  inches;  subsoiler,  6 J  inches.  (2.)  Ploughing,  6  inches; 
subsoiler,  4  J  inches.    (3.)  Ploughing,  6  inches ;  subsoiler,  5}  inches. 

The  price  appears  comparatively  reasonable,  viz.  9Z.  17s.  6cf.,  which  is  appor- 
tioned as  follows :  as  double-furrow  plough,  similar  to  the  one  which  competed 
in  Class  6,  8?.  10s. ;   subsoiling-apparatus,  1?.  7s.  M. 

In  the  first  illustration  (Fig.  44)  the  plough  is  shown  with  the  subsoil-tine 
out  of  the  ground,  and  the  land-side  wheel  in  a  vertical  position,  to  facilitate 
turning  at  the  headlands. 

In  Fig.  45  the  plough  is  shown  in  the  same  condition,  but  inclined,  in 
order  to  show  the  connecting-rod  working  conjointly  with  the  lever  fur 
raising  and  depressing  the  subsoil-tine  and  land-wheel.    At  the  same  time  it 
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will  be  seen  that  the  two  are  united  by  the  rod  a  (Fig.  45),  and  that  action  on 
the  lever-handle  h  must  aftect  both  the  wheel  and  the  lever-tine.  The  brace 
4ilready  sjwken  of  as  giving  rigidity  to  the  beam  is  seen  at  c.  The  drawing 
also  shows  the  wheel-fastenings  and  the  new  arrangement  of  bridle  and  cock, 
described  in  the  notes  on  the  double-furrow  ploughs. 

Figs.  44-4G. — Messrs,  Corhett  and  Peele's  Double-farrow  Plough,  with 
Subsoiler  attached,  No.  2847. 


Fi<r.  45. 


Figs.  ^44,  45,  and  46,  show  the  double-furrow  plough  and  subsoiler  in 

diffcrcut  ix)sitions. 

VOL.  IX. — s.  s.  2  r 
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Id  Fig.  46  the  position  of  the  plough  is  shown  as  it  would  be  when  the 
subsoil-tine  was  operating  to  a  depth  of  about  6  or  7  inches  below  the  sole  of 
the  preceding  furrow.  The  position  of  the  land-wheel  nearer  the  centre  of  the 
plough  is  also  shown  in  this  figure. 

Fig.  46a. — Arrangement  for  securing  Bigidity, 


* 

< 
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Fig.  46a  represents  the  two  beams,  and  the  brace  a  and  cross-bar  5,  which 
ensures  rigidity. 

In  order  to  convert  the  double-furrow  plough  into  a  subsoiler,  the  front  body 
must,  of  course,  bo  removed,  and  a  wrought-iron  bracket  applied  to  the  beam 
by  bolts  and  nuts.  The  bracket  is  drilled  and  a  strong  bolt  used,  which  also 
passes  through  holes  in  the  tine,  and  thus  the  depth  of  work  is  regulated.  The 
bracket  is  fitted  with  a  set-pin,  which  can  be  so  adjusted  as  to  support  the 
tine  when  working  at  any  depth,  and  thus  remove  all  strain  from  the  connecting- 
rod  and  lever.  We  believe  this  is  the  only  double-furrow  plough  fitted  with 
a  subsoil-tine  in  which  the  lever  actuates  both  the  land-wheel  and  the  tine. 
In  reality  it  is  very  much  the  same  motion  as,  or  rather  the  result  is  similar 
to,  that  produced  by  the  action  of  one  lever  on  the  land-wheel  and  the  skid 
in  some  cases,  and  the  wheel  on  the  furrow  side  in  others. 

W.  Ban  and  Son,  No.  1470.— Price,  complete,  121,  lOs. ;  that  is  to  say, 
21,  10s.  extra  for  subsoiling  parts.    The  application  consists  in  removing 

the  front  body,  and  substi- 

Fig.  47. — Subsoiler  and  Frame  for  applicor  tuting  a  short  frame  (Fig. 

tion  to  W.  Ball  and  Son*s  Douhle-furrow  47),  which   has  a    vertical 

Floughy  No.  1470.  slot  «>  in  which  the  screw- 

^  pin  6,  for  regulating  the  depth 

of  the  tine,  works.  When  in 
work  the  tine  rests  against  a 
backstay  in  the  frame.  This 
was  not  made  sufficiently 
strong,  and  gave  way.  The 
subsoil-tine  can  work  between 
4  and  6  inches  in  depth  before 
the  furrow.  The  tine  is  taken 
out  of  work  by  a  leverage 
from  the  stilts. 

The  tine  is  slightly  bent  in 
order  to  enter  the  soil  as  near 
the  centre  of  the  horse-track 
as  possible. 

Murray  and  Co,  No.  3505. 
— This  firm  showed  two  im- 
plements, in  one  of  which  the  subsoiler  consists  of  a  double  tine.  The  tine- 
carriage  is  very  strong,  being  braced  with  three  ribs,  and  a  shoe  underneath 
carries  the  tine  during  turning,  shown  in  Fig.  48.  a  a  a  represent  the  ribs, 
and  b  is  the  shoe.  The  shoe  with  or  without  wings  is  cast.  The  exhibitors 
were,  we  believe,  the  first  to  apply  a  subsoiler  to  a  double-farrov^  plough ; 
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the  work  was  very  indiflferent,  and  the  apparatus  clumsy  and  r 
although  stronjx.  The  tine-stop  appeared  to  be  in  the  wrong 
the  strain  of  the  tine  when  in  worK.  The  work  was  so  indiffi 
observations  as  to  depth  were  recorded.  The  price  complete  is  1 
21,  for  the  subsoiler  and  attachment. 

Fij;.  49. 


Fig.  48. 


P-^ 


Murray.  No.  3506. — The  stronger  implement  was  broken  dui 
here  a  double  tine  attached  to  a  powerful  frame  was  fixed  to  the 
and  lowered  and  raised  by  means  of  a  ratchet  wheel  and  sen 
stilts ;  a  small  friction-wheel  assisting  in  taking  a  bearing  at  tl 
when  the  tines  are  raised.  This  is  shown  in  Fig.  49,  in  whicl 
the  friction-wheel.    This  was  a  clumsy  arrangement. 

The  price  complete,  both  as  a  subsoiler  and  double-furro 
16/.  168.,  a  formidable  figure. 

The  Prize  of  51,  was  awarded  to  Corbett  and  Peel( 
ance  Ironworks,  Shrewsbury,  for  No.  2847. 


Class  11. — One-way  Ploughs. 

Mr.  John  Davey,  <f  Crof thole,  St.  Germans,  Cornwall,  ^ 
Exhibitor  in  this  and  the  next  Class  for  Double-furrow  One-way  PI 
way  or  turn  wrest  ploughs  are  not  much  used  now  save  in  hilly  dist 
is  necessary  that  the  furrows  should  all  be  turned  in  one  direction, 
exhibits  were  therefore  quite  novelties  at  Hull ;  their  ingenuit 
and  admirable  construction  merited  all  the  notice  they  received, 
lay  the  furrows  in  one  direction  it  is  necessary  to  have  two  sep 
boards,  one  out  of  work  and  capable  of  replacing  the  other  when 
travelling  in  the  opposite  direction,  because  the  furrows  have  1 
alternately  to  the  right  and  left  of  the  beam.  Mr.  Davey  ef 
carrying  the  two  mouldboards  on  a  common  axle,  the  connectin 
so  proportioned  that,  whilst  one  is  in  position,  the  other  is  cai 
overhead  and  clear  of  the  beam.  The  method  of  reversing  is  admi 
and  consists  of  a  lever  from  the  stilts  with  a  crank  arm,  which  is  ti 
its  end,  or  rather  at  the  point  under  the  beam,  where  it  couples 
the  share,  which  runs  above  the  sole  or  slade;  the  crank  a: 
contact  with  the  inner  surface  of  the  mouldboard,  and  pushes  it  c 
required  position.  The  same  action  causing  the  share,  which 
pivot  and  has  two  similar  faces,  to  turn  over  from  one  side  to  the 
is  highly  ingenious,  and  noticeable  for  its  extreme  simplicity ; 
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that  can  get  out  of  order.    The  handle  of  the  lever  is  secured  by  a  hook  on 
the  stilts. 

The  coulter  has  also  to  be  adjusted  from  one  side  of  the  beam  to  the  other, 
or  rather  the  cutting  edge  must  assume  a  different  position  according  as  the 
furrow  is  to  be  thrown  to  the  right  or  left  of  the  beam.  This  is  also  made 
self-acting,  and  is  as  simple  as  the  rest.  The  beam  is  hollow  at  the  point 
where  the  coulter  is  attached  by  a  pin  working  in  a  slot ;  from  the  head  of  the 
standard  a  bar  passes  backwards  sufficiently  to  take  a  bearing  on  the  front 
face  of  the  inverted  mouldboard  holding  it  in  position  and  keeping  it  rigid  when 
in  work.  The  reversal  of  the  mouldboard  moves  the  bar,  and  consequently 
alters  the  angle  of  the  coulter  ;  but  the  most  ingenious  portion  of  the  whole 
apparatus  is  the  self-acting  lock  of  the  fore-wheels,  which  makes  them  suit- 
able for  the  furrow  and  land-side  alternately,  and  this  is  done  by  having  the 
4ixle  jointed  in  the  centre,  so  that  the  wheels  can  assume  different  heights  at 
-work  to  suit  the  furrow  and  land-side,  and  are  level  when  the  plough  is  turned. 
The  position  of  the  furrow-wheel  in  work  is  secured  by  the  self-acting  lock  or 
stop  from  a  central  standard,  to  which  it  is  attached  by  a  hinge,  a  slight  incli- 
nation of  the  plough  causes  it  to  fall  over  either  side  as  required ;  as  soon  then 
as  the  wheel  falls  into  the  furrow,  the  lock-stop  falls  over  and  holds  it  rigid 
in  its  position.  It  is  always  more  or  less  difficult  to  convey  to  the  reader  a 
clear  idea  of  an  implement  by  description.  We  fear  our  explanations  may  lead 
him  to  conclude  that  The  Excelsior  plough  is  rather  an  ingenious  eccentricity 
than  a  simple  practical  implement ;  if  such  is  his  impression,  we  must  correct 
it  by  drawing  his  attention  to  the  draught  as  compared  with  an  ordinary 
plough — a  remarkable  fact  considering  the  extra  weight  of  the  iron  mould- 
board — and  the  Judges  were  unanimous  in  their  approval,  both  of  the  mecha- 
nism and  the  quality  of  work  performed.  Fig.  50  shows  the  jointed  axle  of  the 
fore- wheels  and  the  self-acting  lock ;  a  a  the  jointed  axle ;  h  the  self-acting  lock. 


Fig.  50. 


Fig.  51. 


]i 
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1  have  omitted  to  notice  that  Mr.  Davey  introduced  a  novelty  in  his 
skim  coulter,  which  he  places  behind,  instead  of  before,  the  ordinary  coulter, 
and  between  it  and  the  breast.  His  argument  is  that,  in  this  position,  the  ■ 
skim  coulter,  dealing  with  the  edge  of  a  moved  or  loosened  surface,  meets  with 
less  resistance  than  when  cutting  a  slice  out  of  the  solid  ground.  The  differ- 
ence between  placing  the  skim  before  or  behind  the  coulter  is  an  increase  or 
reduction  of  23  lbs.  in  the  draught.  This  skim  coulter  is  double-faced  (see 
Fig.  51),  and  therefore  operates  on  the  furrow  as  thrown  on  either  side  of  the 
beam. 

Although  one-way  ploughing  is  not  either  necessary  or  desirable  on  level 
land  in  ordinary  work,  it  was  suggested  by  one  of  the  Stewards  that  such  an 
implement  would  be  very  useful  for  working  up  the  headlands  of  lands  culti- 
vated by  steam-power.  In  all  cases  where  a  level  siu*face  is  desirable,  such 
as  in  preparing  land  for  laying  down  to  grass,  the  one-way  plough  will  also 
prove  valuable.    The  cost,  including  everything,  is  8^  Is,  65. 
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Fig.  52  shows  J;he  plough  in  elevation  seen  from  the  right-hand  side  of  the 
beam.  The  position  of  the  elevated  mouldboard  and  its  action  on  the  coulter 
by  means  of  tlie  lever-rod  b  will  be  seen. 

Fig.  53  is  a  view  of  the  plough  as  seen  from  above. 

Fig.  54  is  a  detached  viev;  of  the  coulter-lever,  a  is  the  shank,  which  passes 
down  through  the  beam,  and  is  supix)rted  by  a  pin,  a\  through  the  coulter- 
boss,  and  is  adjusted  for  turning  from  right  to  left  by  means  of  two  set 
screws,  a^.  The  lever,  b,  is  hung  on  a  stud,  c,  in  front  of  the  coulter.  The 
coulter  can  be  placed  in  a  more  or  less  vertical  ]^osition  by  means  of  a  slot 
The  shank  bearing  against  the  set  screw,  cr',  raises  or  dejiresses  the  coulter- 
blade  as  may  be  required.  The  end  of  the  lever,  6^,  is  brought  into  collision 
with  the  breast,  and  by  the  revolution  of  the  latter  is  carried  from  right  to  left 
or  vice  versa. 


Fig.  54. — View  of  detached  Coulter-lever  of  Davey's  One-way  Single- 
furrow  Plough,  No.  660. 


Fif'.  55  shows  the  manner  in  which  the  mouldboards  are  reversed,  and  that 
in  which  the  share-shaft  is  connected  with  the  leverage  and  universal  joint. 
This  is  by  the  pin,  g,  which  is  better  shown  at  Fig.  56,  p.  570,  giving  a  pka 
of  share  and  share-shaft. 

Fig.  57,  p.  570,  is  a  view  of  the  coulter,  lever,  &c.  The  lettering  will  be 
understood  bv  reference  to  Fig.  54. 

Fig.  58,  p. "^570,  is  a  longitudinal  section  of  the  beam  and  coulter-boss,  with 
the  set  screws,  &c. 

Fig.  59,  p.  570,  is  an  elevation  of  the  share  and  share-shaft. 
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Fig.  56. — View  of  the  SJiare  and  Share-shaft  of  Davey*8  One-way  Stngle-- 
furrow  Plough,  No.  660. 


^    y 


Fig.  57. — View  of  Coulter,  Lcrei\  d'c, 

11 
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Fig.  58. — Longitudinal  Section  of  the  Beam,  with  the  CouUer-hoss  and 

Set  Screws,  dc. 


Fig.  59. — Elevation  of  Share  and  Share-shaft. 


Class  XII. — Double-fuerow  One-way^ Plough. 

Mr.  John  Davcy  was  here  again  the  only  exhibitor.  Hi» 
"Climax"  double-furrow,  turn-wrest,  or  one-way  plough  (No.  661) 
merits,  however,  our  pr.iise  as  a  highly  ingenious,  well-con- 
structed implement,  which  would  be  very  hard  to  beat.  To 
effect  double-furrow  one-way  ploughing  it  is  necessary  to  have 
four  bodies — two  in  work  and  the  others  suspended  ;  to  make 
these  change  places  with  ease,  to  apply  simple  mechanical  arrange- 
ments for  raising  the  ploughs  out  of  work,  and  turning  the  plough 
at  the  headlands,  and  to  lock  the  fore-wheel  in  work,  are  points 
upon  which  great  labour  and  ingenuity  have  been  expended,  and 
the  result  is  one  of  the  most  perfect  implements  we  have  ever 
seen.  We  trust  that,  by  the  help  of  our  illustrations^  we  shall 
be  able  to  convey  some  idea  of  the  plough  : — 
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The  frame  carrying  the  mouldboards  revolves  upon  a  central  hearing,  which,, 
being  hollow,  allows  of  a  rod  passing  through  it,  terminating  in  a  short  chain,  to 
the  vertical  shaft  of  the  fore-wheel  carriage.  The  other  end  of  this  rod  is 
connected,  by  another  short  chain,  with  a  movable  wheel  under  the  stilts, 
which  during  work  occupies  a  forward  position.  This  wheel  is  also  attached 
to  a  spring  which  acts  as  a  lock  upon  the  frame.  The  workman,  by  means  of 
a  lever-handle  attached  to  the  standard  of  this  wheel,  brings  it  into  a  vertical 
ixwition,  in  which  it  is  held  by  two  small  spuds  or  spikes.  By  this  move- 
ment the  frame  is  set  free  to  revolve,  and  the  fore  part  of  the  plough  i» 
raised  clear  of  the  ground.  The  frame  is  turned  round  by  the  workman,  and, 
being  well  balanced,  this  is  effected  with  the  greatest  ease.  The  stop  on  the 
furrow-wheel  is  turned  over  by  the  same  movement,  being  attached  to  the 
frame  by  a  small  chain,  and  the  fore- wheels  assume  a  level  condition.  And 
now  comes  into  play  the  most  ingenious  part  of  the  whole,  viz.  the  self-acting 
shoe,  which,  as  soon  as  the  ploughs  are  raised  out  of  the  ground,  drops  down 
by  its  own  weight,  and  takes  a  bearing  just  about  in  the  centre  of  the  machine* 
As  soon  as  the  ploughs  are  reversed  the  workman  slightly  raises  the  handl^ 
thereby  setting  free  the  hind-wheel,  which,  acted  on  by  the  spring  and  the 
strain  from  the  rod,  flies  back  to  its  position  under  the  beam.  Ilie  beam  assumes 
its  parallel  form,  and  the  ploughs  would  be  upon  the  ground  but  for  the  self- 
acting  shoe,  on  which  and  the  fore-wheels  the  whole  frame  is  carried  clear  of 
the  ground.  The  shoe,  formed  of  a  small  disc  wheel  bolted  to  its  arm, 
revolves,  consequently  the  plough  rides  round,  as  it  were,  on  a  pivot ;  and  as. 
the  share  enters  the  ground  the  shoe  is  pushed  back,  and  remains  clear 
of  the  soil  behind  the  second  mouldboard.  Fig.  60  shows  the  position  of 
the  shoe  during  work ;  it  will  be 

evident  that,  as  soon  as  the  frame  Fig.  60. 

is  raised  from  the  ground,  the  shoe  " 

will  come  forward  and  take  a  bear- 
ing on  the  ground.  This  I  have 
endeavoured  to  show  by  the  dotted 
lines.  The  arm  of  the  shoe  is 
attached  to  the  central  bearings. 

The  plough  is  made  entirely  of 
wrought  or  malleable  iron.  The 
horse- track  is  sufficiently  wide, 
there  being  16  inches  from  the  slade 
to  the  widest  part  of  the  mouldboard. 

The  hind-wheel  is  regulated  by 
an  adjusting  screw.  The  right- 
hand  beam  is  adjusted  by  means  of  a  slot  in  the  transverse  piece,  so  that  the 
width  of  furrow  admits  of  considerable  variation.  It  should  be  noticed  that  on 
these  transverse  pieces  at  the  fore  end  of  the  beam  are  two  studs  for  the  purpose 
of  locking  the  frames  on  to  the  central  beam ;  and,  to  further  render  it  impossible 
for  any  sudden  shock  to  sever  the  connection,  a  key  or  stud  is  applied  to  the 
hind  transverse  piece,  and  acted  upon  by  a  spiral  spring  secured  to  the  central 
beam  by  a  collar  or  set  screw.  This  will  be  best  understood  by  reference  to- 
the  plan  of  the  frame,  Fig.  66.  It  will  be  seen  from  this  arrangement  that  the 
tension  of  draught  increases  the  rigidity  of  the  frame.  The  work  done  was  of 
a  superior  character,  and,  considering  the  extra  weight  of  the  plough,  the 
draught  was  not  excessive. 

It  is  hoped  that  the  figures  on  p.  572  will  convey  a  clearer  impression  of 
the  nature  and  construction  of  the  double-furrow  turn-wrest  plough  than  is 
possible  from  description  only. 

Fig.  61  shows  the  position  of  the  back  wheel  and  leverage  during  work. 
The  rod  a,  passing  through  the  central  tube,  indicated  by  dotted  lines,  is 
connect^  with  the  fore-carriage  by  a  bell  trap  lever  b.    The  hind  end  of  the 
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Figs.  61-66. — Illustrations  of  Davey's  One-xcay  DouhU-furrow  Plough^ 

No.  661. 

Fig.  01. 


Fig.  62. 
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rod  is  attached  to  tho  wheel-arm  c,  the  handle  of  which  is  slisjhtly  raised  by 

the  ploughman,  and  this  brings  the  spikes,  d,  in  collision  with  the  gronnd 

and  arrests  the  pro^n'css  of  the  plough;   all 

further  labour  is  taken  from  tho  ploughman 

by  the  onward  action  of  the  horses,  the  ploujih 

is  raised  clear  of  the  jrround,  and  assumes  tho 

position  shown  at  Fig.  G2. 

When  the  frame  is  thus  elevated,  the  lock- 
ing apparatus  is  acted  upon  for  unlocking  or 
removing  the  rigidity  of  the  wheels.  This  is 
efl'ected  by  the  ctiains  1,  1,  shown  in  Figs.  63 
and  64,  which  are  hooked  to  the  head  of  the 
plough.  As  the  frame  is  raised,  both  locks," 
shown  at  2,  2,  are  drawn  uj)  from  the  studs, 
3,  3;  by  a  slight  elevation  of  the  stilts,  the 
hold  of  the  ground  by  the  spikes  of  the  hind- 
wheel  is  releasetl ;  the  wheel  springs  forward  by 
the  tension  of  tlii.'  roil,  as  before  described,  and 
the  frame  is  a^ain  let  down  for  the  next 
furrow.  As  it  descends,  the  locks  fall  into 
their  places  on  tlie  studs,  the  wheels  are  im- 
meiliately  made  rigid  and  adjust  the  depth  of 
furrow  requirc<l.  Thus  the  locking  arrange- 
ment is  perfectly  self-acting,  viz.  self- locking, 
self-unlocking,  and  self-adjusting.  Of  course 
the  under  ixirt  of  the  shaft,  or  axle,  of  the  fore- 
wheel  is  jointed. 

Fig.  63  shows  the  l«xik,  as  at  the  headhinds, 
unlocke<l,  and  held  to  chains  clear  of  the  studs. 

Fig.  64  shows  the  lock  when  the  plough  is 
let  down  in  working  position,  and  the  wheels 
are  ma<le  rigid  by  the  lock  falling  on  the  stud, 
each  lock  actin'^  at  alternate  headlands. 

Fig.  65  show  s  the  form  of  the  lock. 

In  Fig.  66  a  plan  is  given  of  the  central  tulx*, 
springs,  and  studs,  which  will  assist  the  reader 
to  understand  ho.v  the  plough  can  be  held 
rigid  in  work  :  (/,  the  spiral  springs ;  6,  the 
key  or  studs  ;  c,  the  studs. 

For  the  results  of  the  Dynamome- 
ter Trials  see  Table  II.,  facinfj:  p.  53iK 

The  prize  of  5/.  was  awarded  to  this 
plough. 

Class  13. — Sup.sectiox  O.  Double 
mouldbuauus  ou  rldgixg 
Ploughs. 

The  comlitions  attaching:  to  this 
class  were  that  the  plough  should  not 
exceed  2i  cwt.,  and  should  be  tested 
in  ridging  up  land  from  the  flat, 
moulding  up  potatoes,  and  opening  water  furrows  after  plough- 
ing. I  was  unavoidably  absent  during  these  trials,  and  there- 
fore do  not  know  the  arrangements  as  to  the  different  tests; 
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certainly  there  were  no  potatoes  provided  for  earthing-up ;  but  the 
Judges  were  able  to  satisfy  themselves  as  to  the  merits  of  the 
different  ploughs,  by  the  way  they  raised  ridges  from  the  flat. 
There  were  half-a-dozen  competitors.  A  table  was  made,  and  the 
following  particulars  were  kindly  supplied  by  that  experienced 
Judge,  Mr.  J.  Hemsley. 

Plot  1.  Corbett  andPeele.  No.  2848. — Price  4?.  17s.  6(f.,  including  two  pairs 

of  mouldboards  and  three  points;  marking-iron,  8».  6d,  extra.    Strong-land 

boards,  3  feet  8i  inches  long;  light-land  ^rds,  3  feet  4 J  inches ;  length  of 

sole  or  slade,  2  feet  7  inches ;  expansion  of  wings  from  18  to  28  inches  ;  has 

two  front  wheels,  diameter  17  inches.     ITie  width  of  these  wheels  apart  can 

be  altered  by  a  slot  and  set  screw.     The  beam  is  2i  inches  by  ^  inch. 

The  plough  was  not  steady  in  work,  and  the  ridges  were  indifferently  made. 

Plot  2.  Murray  and  Co.  No.  3507. — Price  5?.  5«. ;  marker,  7«.  6<i.  extra ; 

steel  breasts,  128.  Qd,  extra ;  length  of  sole,  3  feet  11  inches;  beam,  24  inches 

by  -J-  inch,  where  the  body  is  attaclied,  tapering  to  1 J  by  |  inch ;  whole  length, 

^.  11  feet  9  inches.     The  form  of  the  mould- 

±ig.  07.  boards  is  peculiar;  the  breasts,  instead  of 

being  convex,  are  angular,  and  present  from 

behind  the  appearance  shown  in  Fig.  67. 

The  mouldboards,  including  point,  are  4  ft. 
4i  inches  long ;  the  point  being  11  inches. 
The  width  of  the  mouldboards  is  altered  by 
means  of  a  screw  tapped  into  the  beam,  a 
clumsy  arrangement^  liable  to  get  out  of 
order  after  a  time.  The  plough  works  on 
the  swing  principle,  and  there  is  no  provision  for  applying  wheels ;  this  was 
a  great  drawback  in  the  opinion  of  the  Judges,  who,  nevertheless,  were  so 
pleased  with  the  performance,  steadiness  in  work,  and  excellence  of  con- 
struction, that  they  gave  the  plough  a  high  commendation,  which,  as  there  was 
only  one  prize,  brings  it  into  second  place. 

Plot  No.  3  was  occupied  by  Mdlard^s  Plough,  No.  4321. — Price  4:1,  Is.  6rf. ; 
15s.  extra,  if  with  steel  instead  of  iron  mouldboards.     The  latter  was  2  feet 

Fig.  68. 

Fig.  69. 


/ 


a.  Screw. 

h  b.  Arms,  the  angles  of  which 

arc     a<^iutable    by    the 

screw. 

c  c.  Wings. 

d  Point. 
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%\  inches  long,  exclusive  of  the  point,  which  is  10  inches;  giving  a  total 
length  of  3  feet  6|  inches  ;  the  beam,  3  inches  by  |  inch ;  slade,  3  feet  3  inches 
long ;  whole  length  of  plough,  10  fest.  The  mouldboards  expand  from  21  to 
25  inches.    No  marker  was  supplied ;  work  very  unsteady. 

Plot  No.  4.  Hu7it.  No.  1634.— Price,  4Z.  75.  6rf. ;  marker,  Is,  6<f.  extra. 
Length  of  mouldboard,  2  feet  11  inches  ;  front,  13  inches  ;  total,  4  feet.  Slade, 
3  feet  1  inch ;  diameter  of  wheels,  10  inches.  The  mouldboards  expand  from 
13  to  25  inches,  and  can  be  altered  whilst  the  plough  is  in  motion.  This  is 
done  by  means  of  an  endless  screw  acting  upon  two  wrought-iron  arms  shown 
in  Fig.  69.     Tlie  action  will  be  understood  by  a  glance  at  Figs.  68  and  69. 

This  implement  is  ingenious  rather  than  particularly  useful,  as  the  great 
object  of  such  an  operation  as  ridging  is  to  obtain  parallel  lines  for  the  recep- 
tion of  the  seed ;  and  save  in  the  case  of  earthing-up  potatoes,  and  that  very 
rarely,  one  cannot  imagine  the  necessity  arising  for  any  alteration  during  work. 

The  plough  head  or  body  is  trussed  into  the  beam  {vide  Fig.  68).  Like  all 
Mr.  Hunt's  implements  which  competed  at  Hull,  the  workmanship  is  very 
good,  but  the  Judges  considered  the  implement  not  sufficiently  strong  for  aU 
sorts  of  land. 

Plot  No.  5.  Ball  and  Son.  No.  1472. — Price,  4Z.  10s.,  including  cast-steel 
breasts,  marker,  and  one  point.  This  is  a  reasonable,  well-made,  plough ;  and 
as  it  made  the  best  work,  the  Judges  considered  it  fairly  entitled  to  the  prize, 
especially  as  it  made  the  best  water  furrow.  For  this  purpose  a  particular 
point  was  used — namely,  4i  inches  wide  in  front  and  9  inches  across  the 
wings.  The  sole  measures  3  feet ;  the  length  of  the  mouldboard,  exclusive  of  the 
point,  is  3  feet  2  inches ;  depth,  12  inches.  It  has  two  front  wheels,  17  inches 
diameter,  16  inches  apart,  and  not  alterable.  The  mouldboards  expand  from 
15  to  24  inches ;  the  stays  for  the  mouldboards  arc  fixed  direct  through 
the  plough-head ;  they  are  a  little  too  forward  in  position,  but  secure  rigidity. 
The  ridge  was  well  formed,  the  soil  being  brought  well  up  along  the  face  of 
•the  breast ;  the  width  of  the  point,  at  its  widest  part  during  the  operation, 
was  7  inches. 

E,  Page  and  Co.  No.  2632. — Entered,  but  did  not  come  to  tria\ 

The  prize  of  5/.  was  awarded  to  William  Ball  and  Son, 
Rothwell,  Kettering,  for  No.  1472  ;  and  G.  W.  Murray  and  Co., 
of  Banff,  N.B.,  were  highly  commended  for  No.  3507. 

Class  14. — Paring  Ploughs. 

There  were  three  entries.  Messrs.  Hill  and  Smith's  excellent 
implement,  having  none  of  the  ordinary  arrangements  of  a  plough, 
was  regarded  as  ineligible  for  competition,  ^nd  as  having  been 
entered  in  a  wrong  class,  being  in  all  respects  a  broadshare. 
This  implement  has  been  before  the  public  for  many  years,  and 
its  merits  are  well  known.  The  frame  is  jointed,  that  portion 
carrying  the  two  broadshare  bodies  is  raised  out  of  work  by 
pressure  on  the  handles.  The  two  blades  cut  a  width  of  2  feet 
1  inch.  The  depth  is  regulated  by  raising  or  lowering  the 
wheel  arms.  The  shares  have  steel  points  welded  in  between 
two  pieces  of  iron,  and  the  wearing  of  the  iron  tends  to  keep  the 
steel  bright.  The  frames  made  of  -|^  X  !!  wrought-iron  plates, 
and  the  cost,  with  grubbing  coulters,  is  11.  This  implement  is 
open  to  the  same  objection  as  other  broadshares,  viz.,  that 
whilst  effectually  cutting  the  surface,  the  severed  soil  is  not 
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turned  over,  but  left  so  exposed  that  the  first  shower  causes  vege- 
tation to  start  afresh,  whereas  the  paring  plough  proper  not  only 
cuts  off  the  surface,  but  turns  it  over,  or  leaves  it  so  light  that 
the  rain  passes  through  it  without  remaining  sufficiently  long  to 
start  vegetation. 

Ball  and  Son,  No.  1473. — The  share  or  cutting  surface  is  1  foot  10  inches 
long  by  16  inches  wide,  and  is  provided  with  a  small  cutting-edge,  IJ  by4 
inches,  against  the  land-side  and  immediately  below  a  wheel  coulter,  and 
ought  therefore  to  secure  a  clean  cut.  The  blade  is  steel  in  a  cast-iron  socket 
The  price  of  the  blade  is  9s.  The  plough  is  fitted  with  a  common  mould- 
boari     The  work  was  not  so  well  done  as  might  have  been  expected. 

W.HunL  No.  1G33. — The  peculiarity  in  this  plough  consists  in  the  mould- 
board,  which  is  concave  in  the  centre,  and  continued  to  a  flat  cutting  edge. 

The  share  cuts  10  inches  and 
Fig.  70.  the  mouldboard  8  inches,  mak- 

ing a  total  width  disturbed  of 
18  inches.     The  work  was  well 
done,  but  the  objection  to  this 
arrangement  is  the  cost  of  re- 
ne\ving  the  mouldboard  and  the 
difficulty  of  sharpening  the  cut- 
ting edge.     As    in  the  other 
ploughs  made  by  Mr.  Hunt  the 
pitch  of  the  share  can  be  altered 
A  small  cutting  knife  is  attached  to  the 
hinder  portion   of   the    slade,   which  is 
adjustable.     The  only  advantage  of  this, 
as  far  as  we  could  judge,  was  to  give  a 
sort  of  purchase  to  the  hinder  part  of  the 
plough,    and    so    increase   steadiness    in 
work  at  some  increase  of  draught. 

The  Judges,   whilst  awarding  Mr.  Hunt   the   prize    of 
considered  the  class  an  indifferent  exhibition. 


by  an  eccentric  acting  on  the  slade. 
Fig.  71. 


5/., 


Class  15. — For  the  best  Plough  for  leaving  the  Furrow 
Slice  pulverized. 

In  this  Class  there  were  four  entries,  three  only  came  to  trial, 
Lewis' and  Co.  being  here  as  elsewhere  absent. 

MeUarcTs  Trent  Foundry,  No.  4322. — This  is  the  American  disc  plough, 
which,  though  competing  at  a  Royal  trial  for  the  first  time,*  has  been  used  in 
this  country  for  some  years,  and  has  attained  considerable  notoriety.  It 
was  introduced  shortly  before  the  Manchester  meeting  in  1869,  and  one  was 
exhibited  at  work  near  the  Show  ground.  The  nature  of  the  implement,  and 
the  revolving  disc  in  place  of  the  hinder  part  of  the  shell  board,  its  peculiar 
feature,  will  be  best  understood  by  reference  to  the  subjoined  illustrations. 
The  axle  of  the  disc  is  carried  in  a  box  or  collar  attached  to  the  beam.  The 
weight  of  the  soil  causes  the  disc  to  revolve.  That  the  principle  is  correct 
will  be  seen  by  a  comparison  of  the  draught  of  this  and  the  other  competing 
ploughs,  and  the  reason  for  the  lightness  is  obvious,  viz.,  the  absence  of 
friction  on  the  mouldboard,  and  it  is  the  motion  to  which  the  soil  is  subject, 

*  A  Silver  Medal  was  awarded  at  Wolverhampton,  in  1871,  to  Mellard's  Trent 
FoundiT  Co.,  for  **•  the  adaptation  of  the  principle  of  the  rotating  disc  mould- 
board,  «c." — Ed, 
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as  well  as  the  abrupt  character  of  the  front  portion  of  the  mouldboard«  and 
the  nearly  vertical  position  of  the  disc  which  effects  the  breaking  of  the  soil. 
When  the  latter  is  dry  and  tolerably  light  the  effect  is  very  perfect,  but  when 
the  soil  is  damp  and  tough  very  little  effect  was  produced.  One  can  imagine 
great  advantage  in  preparing  vetch  land  for  turnips,  or  where  turnips  have 

Figs.  72-75. — American  Disc  Plough  exhibited  by  MeUard^s  Trent 
Foundry  Company,  No,  4322. 

Fiff.  72. 


Fig.  73. 


Fig.  74. 


Fig.  75. 


Fig.  12.  Shows  an  elevation  of  the  body,  with  the  socket  for  shaft  of  disc,  marked  a. 
,.  73.  Plan  of  sbare-lront  board,  and  castings  to  recelTe  the  disc  supports. 
M   74.  Disc  and  arm. 
n  75.  Castings  on  boc^  to  reoeive  arm  of  disc. 
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"been  consumed  on  the  land  late  in  the  spring  to  be  followed  by  barley,  as  in  such 
cases  a  seed  furrow  is  obtained  by  one  operation.  Again,  for  stubble  ploughing 
on  some  descriptions  of  land,  the  disc  plough  may  bS  usefully  employed.  The 
price,  with  iron  disc,  is  5Z.  15s. ;  10s.  extra  for  steel  face,  which,  however,  is 
not  necessary  or  recommended.  The  fact  is  that  a  very  smooth  and  polished 
face  to  the  disc  is  hardly  an  advantage,  since  a  slight  amount  of  friction  ensures 
the  revolutions  of  the  disc. 

Messrs,  Corhett  and  Peele.  No.  2849. — This  implement  has  two  pecu- 
liarities, first  in  the  under  side  of  the  wings  of  mouldboard  being  serrated, 
an  arrangement  which  it  is  thought  helps  to  break  lumps  that  fall  down  from 
the  furrow,  but  which  in  reality  has  a  very  infinitesimal  effect ;  and,  secondly, 
in  the  presence  of  a  revolving  circular  rake,  the  arm  of  which  works  in  a 
ratchet  so  as  to  allow  of  considerable  alteration  of  the  angle.  If  the  object 
were  merely  to  make  an  equable  surface  the  circular  [harrow  might  answer 

Fig.  76. 


[Fig.  77. 


very  well,  but  in  the  case  in  question  the  coulter  and  mouldboard  are  the 
important  elements,  and  these  are  very  much  like  any  ordinary  plough,  con- 
sequently the  body  of  the  furrow  is  not  sufficiently  pulverized,  and  the 
Judges  could  see  any  advantage  in  "The  Little  Wonder'*  as  it  is  called, 
-combing  the  surface,  but  rather  an  objection  for  many  purposes,  inasmuch  as 
the  fine  top  to  some  extent,  at  any  rate,  interferes  with  the  action  of  the  air 
on  the  soil  beneath.  The  Judges  considered  that  the  implement  hardly  came 
within  the  terms  of  the  offered  prize. 

W.  Ball  and  Son.  No.  1474. — This  is  an  ordinary  plough,  with  digging 
breasts  of  cast  iron,  fitted  with  a  wrought-iron  steeled  cutter  standing  out 
5  inches  from  the  breast — the  object  being  to  cut  the  furrow  horizontally  as 
it  passes  along  the  breast.  The  beam  is  fitted  with  double  coulters  placed  on 
opposite  sides.  The  Judges  considered  this  implement  a  capital  digger, 
laying  up  the  soil  in  rough  lumjis,  but  not  a  pulverizer.  The  price,  inclu(Sng 
cutter,  was  5^. 

The  Prize  of  5Z.  was  awarded  to  Mellard's  Trent  Foundry 
(Limited),  llugeley,  Staffordshire,  for  the  American  Disc  Plough, 
No.  4322. 
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Class  16. — Miscellaneous:  fob  the  Best  Plough  not 
qualified  to  compete  in  any  of  the  foregoing 
Classes. 

Only  one  implement  out  of  three  entered  came  to  trial,  that  of 
Murray  and  Co.  (No.  3508).  The  object  of  this  implement  was 
to  effect  a  description  of  trench-ploughing,  throwing  manure,  &c., 
with  from  2  to  4  inches  of  the  surface  soil  into  the  trench  made  by 
the  previous  furrow,  and  turning  another  furrow  on  the  top  of  it. 
The  implement  was  so  unsteady,  and  the  work  so  irregular,  that 
the  Judges  stopped  the  trial  and  withheld  the  prize. 

Section  2.    Harrows. — Classes  17-19. 

In  the  ten  classes  under  this  section,  there  were  no  fewer  than 
seventy-one  entries  ;  several,  however,  did  not  come  to  trial. 
The  fallow  portion  of  Field  No.  1  was  set  apart  for  harrows, 
cultivators,  and  rollers.  No  dynamometer  tests  were  applied,  the 
(liflFerence  in  quality  of  work  and  mechanism  being  considered 
rather  than  draught,  which  could  not  vary  much,  and  was  so 
inconsiderable  as  to  be  difficult  to  register.  With  one  excep- 
tion, that  of  the  Second  Prize  in  Class  19  (Chisel  Harrows), 
V-shaped  teeth  were  employed  in  every  prize  implement,  and 
it  does  not  require  much  demonstration  to  show  the  correctness 
of  this  form.  The  object  of  harrowing,  pure  and  simple,  is 
either  to  break  up  lumps  of  soil  already  on,  or  near  the  surface, 
or  to  bury  seed  placed  in  the  soil.  In  either  case  the  wedge- 
shaped  face  of  the  V-tooth  will  insinuate  itself  more  readily 
into  the  centre  of  a  clod,  and  with  less  consumption  of  power 
than  a  square  surface.  The  form  of  the  frame  and  the  method 
of  attaching  the  teeth  varied  considerably.  In  the  majority  of 
cases  the  zigzag  pattern  first  made  by  Messrs.  Saunders  and 
Williams,  of  Bedford,  was  adhered  to.  Probably  there  is  no 
better,  because,  owing  to  the  distribution  of  weight  equally 
over  the  whole  surface,  each  tine  presses  on  the  ground  with 
uniform  weight ;  and  secondly,  because  the  heads  of  the  teeth 
are  made  to  hold  together  the  bars  of  the  framework.  I  con- 
fess a  great  liking  theoretically  for  the  arrangement  first 
patented  by  Seaman,  and  now  used  by  Larkworthy  and  others. 
The  principal  feature  in  this  arrangement  consists  in  the  zigzag 
beams  being  held  in  place  by  hollow  tubes,  with  collars  through 
which  and  the  teeth  a  ^inch  rod  passes,  terminating  in  a  bolt- 
head  on  one  side,  and  a  nut  on  the  other.  The  teeth  are  made 
with  shoulder  pieces  above  and  below,  which  clip  the  beams,  and 
are  held  in  place  by  the  rod.  There  is  great  simplicity  in  this 
arrangement,  and  each  section  of  the  harrows  is  held  by  5  nuts 

VOL.  IX. — S.  S.  2  Q 
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instead  of  20,  as  would  be  the  case  according  to  the  ordinary 
method  of  fixing  by  screw-head,  teeth,  and  nuts.  The  following 
illustrations  exactly  describe  the  mechanism.     This  system  was 

Figs.  78  and  79. — Illustraiions  of  the  collar  ajid  tube  arrangement  of 
Teeth  and  Beams  in  Harrows, 


Fig.  78. 


Fig.  79. 


Fig.  78  is  a  view  of  one  of  the  teeth  and  parts  of  the  beam,  in  order  to  show 
the  joint ;  and  Fig.  79  is  the  same  as  Fig.  78,  but  with  the  different  parts 
detached,  so  as  to  show  each  separately.  It  will  be  seen  by  Fig.  79  that  the 
tooth  A  is  formed  with  a  grooved  head,  which  fits  on  the  side  of  the  beam  B,  and 
clips  it  tijrhtly,  thereby  throwing  the  strain  on  the  tooth  directly  on  the  beam ;. 
the  bolt  D  which  passes  through  both,  merely  serving  to  maintain  the  different 
parts  in  their  relative  position  to  each  other,  c  is  a  tube  or  collar  through 
which  the  bolt  d,  which  secures  each  row  of  teeth,  passes,  and  which  serves  to- 
maintain  the  harrow  bcam&  at  their  proper  distance  from  each  other ;  the  whole 
when  put  together  and  the  bolt  tightened  up  by  the  nut  s,  being  almost  as- 
rigid  as  if  in  one  piece. 

adopted  by  Messrs.  Larkworthy,  and  Cambridge  and  Parham ; 
and  as  neither  were  noticed  by  the  Judges,  it  may  be  concluded 
that  the  work  done  by  them  was  not  as  satisfactory  as  that  done 
by  others.*  Referring  to  the  Judges'  log-book,  I  find  that  whilst 
W.  Ashton's  heavy  harrows  in  Class  4  were  credited  with  800 
marks,  those  of  Messrs.  Larkworthy  and  Co.  reached  only  700, 
and  Messrs.  Cambridge  and  Parham  were  600.  Confining  our 
attention  to  the  mechanical  qualities,  the  first  and  second  prize 
implements  in  Class  18  will  be  found  credited  with  250  and 
240  marks  respectively,  whilst  Larkworthy's  and  Parham's  were 
valued  at  200 ;  so  that  it  is  clear  that  the  Engineers  considered 
this  arrangement  the  less  perfect. 

♦  Since  the  above  was  written  I  have  learnt  that  the  Judges  were  unanimous  in 
their  approval  of  this  principle,  especially  as  regards  the  plan  of  securing  the 
fixture  of  the  tines. 
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The  points  of  merit  given  for  these  implements  may  here  be 
noticed. 


Weight       

Price    ..      

Mechanical  qualities — strens^th  (Engineers'  opinion) 

Simplicity  (Farmer  Judges' opiniou)       

Economy  in  power  and  draugl it       

Quality  of  work  done         


1000 


Fig.  80. 


Thomas  Hunter,  of  Maybole,  Ayrshire,  exhibited  a  noTcl  arrangement  of 
framework  in  the  classes  for  light  and  heavy  harrows. 
The  tines  are  driven  into  a  socket  or  square  box,  which  also 
holds  the  frame  bars,  as  shown  in  Fig.  80.  The  four  sections 
of  which  this  harrow  is  composed  cover  about  10  feet,  and 
cost,  according  to  weight,  from  4/.  to  4:1.  15s.  The  ends 
are  made  with  angle-iron,  and  the  only  bolts  required  are 
those  connecting  the  frame  with  the  end  bars.  This 
harrow  lacks  finish,  but  is  strong  in  construction,  and 
cheap ;  and,  provided  the  tines  do  not  give  way,  ought  to 
he  serviceable. 

Messrs.  nUl  and  Smith,  of  Brierley  Hill,  Staflfordshire, 
showed  a  strong  useful  harrow  of  two  descriptions,  for 
light  and  heavy  work.  No.  2076  was  furnished  with 
handles  of  wrought  iron,  covering  10  feet  of  ground, 
and  costing  6/.  5s.  This  is  a  very  serviceable  imple- 
ment ;  the  liability  of  the  nuts  to  shake  off  durino;  work  is 
provided  for  by  a  lock  button  on  the  top  (Fig.  81). 

Messrs.  Murray  and  Co.,  of  Banff,  showed  a  novel 
form  of  harrow  in  which  the  tines  were  secured  in 
a  somewhat  similar  manner  to  those  of  T.  Hunter's, 
the  beams  being  held  in  place  by  straps  which  get 
a  bearing  in  the  sockets.  The  following  illustra- 
tion (Fig.  82)  will  suffice  to  explain.    Price,  41.  4s. 

In  Mr.  HunVs  harrow,  which  gained  the  second 
prize  in  the  class  for  light  harrows,  the  cross-bars, 
instead  of  being  straight,  are  so  constructed  that 
each  alternate  tooth  is  in  advance  of  its  neighbour  ; 
in  this  way  the  teeth  are  more  completely  separated, 
and  there  is  less  liability  to  clog.     The   method  of 

fitting  in  the  teeth  is  also  deserving  of  notice.     The  top  bar  is  tapped,  and 
the  tooth,  after  passing  through  the  bottom  bar,  is  screwed  into  it — ^a  nut  at 

Fig.  82. 


2  Q  2 
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the  top  further  completing  the  attachment.  It  is  evident  that  should  the  nttt 
shake  ofT,  as  is  not  unfrequently  the  case,  there  is  still  the  thread  in  the 
upper  heam  to  dei)€nd  upon.    The  price  is  rather  high,  viz.  61. 15«. 

Benjamin  Reid  and  Co,,  of  the  Bon  Accord  Works,  Aherdeen,  gained  the 
second  prize  for  heavy  harrows  (No.  2944).  The  peculiarity  of  the  "  Challenge  " 
harrows  consists  in  their  heing  worked  cither  rigid  or  jointed,  to  suit  in- 
equalities of  surface,  ridges,  &c.  The  heams  are  made  in  joints,  and  the  pin 
connecting;  these  joints  serves  at  once  as  hinge  and  also  as  holder  for  the  tines. 
This  will  he  hetter  understood  by  reference  to  the  illustration,  which  shows  a 
portion  of  the  frame  in  a  jointed  condition,  a  shows  the  wedge ;  &,  the  recesses 
or  slots  on  the  edge  of  the  tine,  Nos.  1  and  2  teeth  are  shown  rigid,  the  others 
are  loose. 

Fig.  ^Z. Section  ofB,  Beid  and  Co.'s  Heavy  Harrows,  No.  2944. 


The  pin  is  of  steel,  and  the  half  of  its  diameter  projects  into  the  recess  into 

which  the  tine  is  placed.    Thus  in  Fig.  84,  r  is 

Fig.  84.  the  recess,  p  is  the  pin,  the  half  shown  by  the 

shaded  lines  projecting  into  the  recess.     The 

tines  are  made  with  recesses  or  slots  on  the 

edge  to  fit  on  to  this  half  of  the  pin,  and  when 

the  wedge  is  driven  up  tight  on  the  other  side 

of  the  tine,  between  it  and  the  recef«  in  the 

joint,  the  tine  is  held  tightly  in  position. 

There  are,  as  will  be  seen,  a  number  of  slots  or  notches  on  the  edge  of  the 

tines,  so  that  the  position  of  the  tines  in  reference  to  the  frame  can  be  altered 

at  pleasure.     In  each  joint  or  hinge,  besides  the  hole  for  the  hinge  pin,  there 

is  another  hole,  and  by  passing  a  bolt  or  pin  through  these  holes  the  beams 

are  made  rigid,  and  the  jointed  character  entirely  done  away  with.    It  will 

be  seen  by  Fig.  83  that  the  two  right-hand  tines  marked  1  and  2  are  kept 

in  a  vertical  position,  owing  to  the  bolts  making  the  beams  rigid,  whilst  the 

next  two  are  flexible  by  the  bolts  being  removed.    There  is  much  ingenuity 

in  tins  novel  arrangement.     The  harrow  worked  very  well,  and  proved  its 

suitableness  for  unlevel  surfaces. 

The  distinction  between  a  harrow  and  cultivator  is  difficult  to 
define.  Formerly  it  was  held  that  every  tool  with  curved  tines 
was  a  cultivator,  and  this  was  a  tolerably  sound  definition,  for 
it  is  (juite  clear  that  a  curved  tooth  is  meant  to  enter  the  soil 
and  deal  with  matter  beneath  the  surface.  Now,  however,  the 
Chisel  and  Duck-tooth  Harrows,  though  coming  within  the  list 
of  cultivators,  according  to  the  above  definition,  are  classed  as 
harrows.     "  A  rose  by  any  other  name  would  be  as  sweet,"  and, 


Report  of  the  Trials  of  Ploughsj  Harrows^  ^.,  at  Hull,    583 

whether  they  are  correctly  described  or  no,  there  is  no  doubt  of 
the  great  value  of  these  implements.  And  we  need  only  contrast 
the  admirable  specimens  shown  by  Mr.  W.  Ashton,  of  Hom- 
castle,  with  the  old  wooden  Drag  Harrow,  to  be  convinced  of 
their  value  and  economy.  It  frequently  happens  that  land 
which  has  been  ploughed  some  little  time  has  become  consoli- 
dated to  such  an  extent  that  straight-toothed  harrows  fail  to 
lighten  up  the  soil  sufficiently  for  a  healthy  seed-bed  ;  for  such  a 
case  the  Chisel  Harrow  is  invaluable.  On  light  soils  it  acts 
as  a  cultivator,  and  succeeds  admirably,  provided  the  land  is  not 
very  dirty ;  the  only  difference  between  the  Chisel  and  Duck- 
foot  Harrow  is  in  the  termination  of  the  tines,  the  one  being 
square,  the  other  rather  pointed  in  the  centre. 

Mr.  W.  Ashton  was  highly  successful,  taking  first  prizes  in  three  classes — 
bis  chisel  harrow  being  specially  commendable  for  the  ease  and  rapidity  with 

Fig.  85.— -Mr.  W.  Ashton'a  Chisel  Harrow,  No.  2804. 


^v=^^  '^Z:j^:i*^^'i^^ 


which  the  depth  can  be  altered  by  i-inch  increments.  The  frame  is  carried 
on  wheels,  having  a  crank  axle ;  a  lever  handle  from  the  axle  carries  a  spring 
catch  working  in  a  notched  ratchet  bow.  Thus  the  tines  can  be  worked  from 
i  inch  to  a  foot  deep,  or  taken  up  out  of  ground  altogether,  and  the  movement 
is  instantaneous.  The  foregoing  sketch  (Fig.  85)  shows  the  implement.  The 
frame  combines  strength  with  lightness,  and  is  equally  adapted  either  for  duck- 
feet  or  chisel  teeth.     The  price  of  this  implement  is  11/.  lis. 

The  second  prize  for  chisel  harrows  was  awarded  to  Messrs.  Sharman  and 
Ladbury*8  oscillating  diagonal  harrows  (No.  4358). — This  is  a  strong  serviceable 
implement,  but  the  front  of  the  tines  being  square  instead  of  V-shaped,  ap- 
peared to  me  objectionable,  increasing  the  resistance  of  the  soil.  The  teeth 
•re  9  inches  long  beneath  the  frame,  to  which  they  are  attached  by  square 
shoulders,  the  end  being  topped  and  nutted.  The  frame  is  6  feet  wide  and 
carries  25  teeth ;  the  oscillating  motion  is  very  satisfactory ;  the  work  done 
was  excellent.    Price,  6/. 
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Awards  in  Classes  17,  18,  and  19. 
Class  17. — Light  Harrotcs. 

2801.— First  Prize  of  10/.  to  William  Ashton,  of  Boston  Row, 
Horncastle. 

1640. — Second  Prize  of  51.  to  William  Hunt,  of  Leicester. 

Class  18. — Heavy  Harrows, 

2803.— First  Prize  of  10/.  to  William  Ashton,  of  Boston  Row, 
Horncastle. 

2944. — Second  Prize  of  5/.  to  Benjamin  Reid  and  Co.,  of  Bon 
Accord  Works,  Aberdeen. 

Class  19. — Chisel  Harrotcs, 

2804.— First  Prize  of  10/.  to  William  Ashton,  of  Boston  Row, 
Horncastle. 

4358. — Second  Prize  of  5/.  to  Messrs.  Sharman  and  Lodbury, 
of  Melton  Mowbray. 

4G8. — Highly  commended,  Charles  Clay,  Wakefield. 

Class  20. — For  the  best  Chain  Harrow. 

The  entries  in  this  class  were  not  numerous.  Messrs. 
Cambridge  and  Parham,  of  Bristol,  maintained  their  position 
in  reference  to  these  useful  implements,  which  I  believe  were 
first  introduced  by  the  late  Mr.  Cambridge,  or  greatly  improved 
by  him.  At  the  present  day  there  are  two  descriptions  of  chain 
harrows,  viz.,  the  chain  harrow  proper,  in  which  the  operating 
parts  are  the  under  surfaces  of  the  links  only,  or  aided  by  disc 
wheels  between  the  links ;  and  a  combination  of  tine  and  chain, 
which  is  found  more  valuable  in  reducing  rough  surfaces,  and 
scratching  over  hide-bound  grass  land,  but  is  not  so  well  adapted 
for  the  same  business  as  the  old  brush  harrow,  inasmuch  as  the 
tines  collect  the  vegetable  matter,  and  are  not  easily  cleaned ; 
both  are  admirable  for  their  particular  work. 

The  liarrow  (Xo.  736)  with  which  Messrs.  Cambridge  and  Parham  gained 
the  prize  is  an  improvement  on  the  oiiginal  chain  harrow  in  the  following 
respects.  The  earlier  imf)leraents  were  made  with  solid  stretchers,  which 
prevented  the  chains  following  inequalities  of  surface ;  consequently  portions 
of  tlie  work  where  the  ground  was  unlevel  would  be  missed.  Mr.  W.  C. 
Cambridge  invented  a  "jointed"  or  **  flexible"  spreader,  shown  at  a  a  a  ia 
the  plan,  Fig.  86.  The  harrow  is  made  in  three  parts,  so  connected  by  the 
said  stretchers  that  no  2  rows  of  links  can  follow  in  the  same  track,  and  no 
inch  of  surface  is  left  unworked.  This  appears  to  be  a  point  of  great  merit. 
The  dividing  hooks  which  connect  the  top  part  of  the  harrow  to  the  middle 
portion  are  of  great  service,  inasmuch  as  the  harrow  can  be  reduced  in  size  by 
removing  the  top  part  altogether,  and  bringing  back  the  whipple-tree  to  the 
spreader  ;  and  as  the  tail  part  being  more  constantly  on  the  ground  wears  out 
first  this  can  l)e  renewed  and  joined  on  without  a  blacksmith's  assistance. 
The  harrow  is  8  feet  6  inches  long  by  7  feet  6  inches  wide.    The  links  are  of 
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^uare  iron,  as  the  angular  form  is  most  effective.    The  front  portion  is  of  -^ 
iron,  and  the  middle  and  back  portion  of  f .    Price,  4^  15s. 

Fig.  86. — Messrs,  Cambridge  and  Parhams  Cham  Harrow^  with  Jointed 
Flexible  Expanding  BarSy  No.  736. 


h,  h.  Dividing  hooka. 


"*•*•«.  Jointed  8ptea<>«"- 

Article  No.  ''^S,^^,,  combined  tine  and  chain-harrow  which  was  com- 
mended by  the  Jq^^  '*'°®  precisely  similar  in  all  respects,  save  that  tines  are 
introduced  in  pk^^  ^^  'S  ^longitudinal  links,  and  for  all  purposes  in  which  a 
cutting  or  8cratch,v^^  ^'^f  \^  is'desirable  this  form  is  preferred.  Messrs.  Cam- 
bridge and  Parlia,jj^S  ^    that  over  12,000  of  these  harrows  have  been  sold,  and 


586    lieport  of  the  Trials  of  Ploughs^  Harrows^  ^c,  (U  HvlL 

that  they  consider  them  preferable  for  most  purposes.    Fig.  No.  87  shows  the 
arrangement  of  the  tines.    The  implement  is  7  feet  6  inches  square.    Pricey  5^» 

Fig.  87. — Messrs.  Cambridge  and  Parham's  Cornbined  Tine  and 
Chain  Harrow,  No.  736. 


a.  Dividing  hook. 


&,  h.  Sprea4len. 


W.  Hunt  No.  1641. — Improved  flexible  self-expanding  chain  harrow,  also' 
commended.  No  stretcher  rods  are  required,  the  links  fcing  so  formed  and 
fitted  across  tbe  harrow  as  to  keep  it  rigid  at  its  full  width,  and  at  the 
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Fig.  88. 


time  allow  sufiBcient  play  for  it  to  adapt  itself  to  irregularities  of  the  sarfiEUse. 
The  harrow  is  made  of  wrought-iron  links,  fitted  on  one  side  with  sliding  spokea 
or  cutters,  and  can  be  worked  either  side  up.  The  links  can  be  replaced  by 
the  attendant  on  the  field,  and  without  delay.  The  width  is  7  feet,  and  the 
implement  costs  4^.  lOs. 

Henry  Denton,  No.  1079. — Chain  harrow  and  carriage.  Commended.  An 
ingenious  arrangement  consisting  of  a  pair  of  wheels,  frame,  and  shafts ;  the 
harrow  is  carri^  about  wound  on  the  spindle.  The  workman  draws  it  off 
the  spindle,  and  a  clutch  gear  connects  the  spindle  with  the  wheel  when  it  is 
required  to  be  wound  up.  It  is  reasonable  in  price,  costing,  with  the  carriage 
complete,  only  8/.  8<.,  and  is  light  in  draught.  In  work  the  travelling  wheds 
revolve  on  the  spindle. 

Henry  Denton,  No.  1078. — Chain  harrow  with  tines,  entered  by  mistake 
in  Class  22,  for  harrows  not  qualified  to  compete  in  other 
classes,  and  was,  therefore,  ineligible.  This  is  like  Cam- 
bridge and  Parham*s  make  in  i)arts ;  the  front  length  of 
3  Feet  is  constructed  of  -^in.  iron,  and  has  spikes  with  steel 
points ;  the  back  portion,  4  feet  6  inches  long,  is  composed 
of  ordinary  chain-harrow  links  made  of  3  sizes  of  iron,  f , 
^,  and  -f^xn, ;  the  object  of  this  is  that  the  different  weights 
tend  to  keep  the  harrow  straight,  which  is  further  provided 
for  by  two  |-inch  flexible  expanding  rods.  Fig.  88  shows 
the  form  of  one  of  the  spokes.    Price,  4/.  15s. 

Awards. 

No.  736. — Prize  of  5/.  to  Cambridge  and  Parham,  of  St 
Philip's  Works,  Bristol. 

No.  1079. — Commended,  Henry  Denton,  of  Wolverhampton. 

No.  1641. — Commended,  William  Hunt,  of  Leicester. 

No.  738. — Commended,  Cambridge  and  Parham,  of  St. 
Philip's  Works,  Bristol. 

Class  21.— Drag  Harrows. 
The  entries  were  numerous.     The  only  prize  offered,  viz.  5/., 

Fig.  89.— Jtfe««r«.  E.  Page  and  Co.'a  Drag  Harrow,  No.  2639. 
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was  awarded  to  Messrs.  E.  Page  and  Co.,  of  Bedford,  for  article 

No.  2G39,  shown  in  Fig.  89. 

The  frame  consists  of  two  zigzag  portions,  each  with  a  handle  attached  to 
facilitate  lifting  up  in  the  event  of  the  tines  becoming  clogged,  and  each  per- 

tion  carries  16  teeth.     The  pecu- 

Fig.  90. — Tine  and  Soclcet  of  Messrs,    liarity    consists    in    the     tines 

E,   Page   and   CoJh   Brag  Harrow,    being  held  in  malleable  castinfflB, 

No,  2639.  which  are  placed  between  the 

cross-bars ;  the  bars  are  held 
together  by  a  strong  bolt  and 
nut,  and  the  tines  are  fixed  by  a 
key.  This  arrangement  allows 
of  the  removal  of  a  portion  of  the 
tines,  if  desirable.  The  position 
of  the  castings,  and  the  form  of 
the  teeth,  will  be  understood  by 
the  annexed  sketch  (Pig.  90). 
These  harrows  cover  8  feet.  The 
frame  is  composed  of  f  and 
-^  inch  square  iron,  and  the  teethj 
13  in  number,  are  16  inches 
long.  The  w^eight  is  3  cwt 
1  lb.,  and  the  price  6/.  10«.  The 
curved  tooth,  together  with  the 
weight,  causes  these  harrows  to 
act  in  the  same  manner  as  a 
light  cultivator,  to  which  they 
are  closely  allied. 


Class  22. — Por  the  best  Harkow  not  qualified  to 
compete  in  the  pkeceding  classes. 

The  prize  wag  awarded  to  Thomas  Hunter,  of  Majbole, 
Ayrshire,  for  Dickson's  Patent  Expanding  Harrows  (No.  2986) 
for  harrowing  turnip  drills.  They  take  two  drills  at  a  time, 
disturb  the  soil  close  up  to  the  plants,  and  are  very  effective  for 
keeping  the  soil  open,  which  promotes  the  circulation  of  the  air 
within  it ;  but  do  not  answer  so  well  when  weeds  are  numerous, 
as  the  latter  choke  between  the  tines  and  cause  constant  stop- 
pages.    Price  4/.  10.9. 

Section  111. — Rollers  and  Clod-crushers. 

Here  again  the  entries  were  numerous.  Divided  into  four 
(*lasses:  Light  and  Heavy  Rollers,  Clod-crushers,  and  Unqualified 
Rollers  and  Clod-crushers. 

Messrs.  Barford  and  Perkins,  well  known  as  the  makers  of  the 
Water-Ballast  Rollers,  were  very  successful,  having  been  awarded 
First  Prizes  in  the  first  two  Classes. 
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ine' side-horaes  to  draw  directly  from  the  axle,  and  thus,  their  woriT  bdliig 
independent  of  the  shaft-horoe,  there  is  no  possibility  of  his  having  to  bear 
unnecessary  pressure.    Price,  19?. 
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Class  23. — For  the  best  Light  Roller. 

The  first  prize  was  awarded  to  article  No.  140,  a  Water-Ballast  Roller, 
composed  of  two  cylinders,  18  inches  diameter,  and  covering  together  6 J  feet. 
The  cylinders  arc  constructed  of  the  hest  boiler-plate  iron,  the  ends  being  securely 
fastened  by  rivets.  The  framework  is  of  cast  iron,  and  the  wooden  rfiafts  are 
secured  by  4  strong  bolts  and  nuts.  The  ability  to  make  the  same  imple- 
ment into  either  a  light  or  heavy  roller  by  the  addition  or  withdrawal  of  the 
water  with  which  it  is  ballasted  is  an  important  consideration,  as  we  get  the 
effect  of  two  implements  in  one.  The  process  of  filling  is  readily  effected  by 
removing  a  brass  plug  in  the  surface  of  the  cylinder.  A  key  fitting  the 
same  is  supplied  with  each  roller,  and  the  plug  is  so  countersunk  that  the 
threads  of  tlie  screw  are  not  liable  to  be  injured  by  pressure.  A  funnel  is 
also  supplied  fitting  into  the  hole,  and  thus  the  filling  is  easily  accomplished. 
The  weight  can  be  increased  from  8  to  14  cwt     Price,  17^.  10«. 

Article  No.  144,  also  shown  by  Messrs,  Barford  and  Perkins,  was  highly 
commended.  This  is  similar  in  form,  only  the  cylinders  are  of  larger  diameter 
and  open.  The  superiority  of  wrought  over  cast  iron  for  the  cylinders  is  a  point 
of  importance,  as  the  latter  is  liable  to  fracture  in  consequence  of  any  violent 
jar.  The  advantages  of  a  double  cylinder  are  found  principally  in  greater 
facility  of  turning.  The  frame  is  precisely  similar  to  that  of  No.  140.  The 
price  is  13/.  10s.     This  roller  has  a  seat  for  the  driver,  a  desirable  addition. 

The  Beverley  Iron  and  Waggon  Company  were  awarded  the  second  prize 
in  Class  23  for  article  No.  1383,  a  Plain  Field  Roller,  composed  of  four  wrought- 
iron  cylinders,  each  2  feet  long  and  21  inches  diameter.  Here,  as  in  the  clod- 
criLshers,  the  castings  which  carry  the  frame  and  shafts  are  so  arranged  as  to 
take  the  weight  ofif  the  horse's  back.  The  roller  costs  12/.  10s.,  and  1/.  extra 
if  supplied  with  a  driver's  seat. 

Mr.  W,  Hunt,  of  Leicester,  was  commended  for  article  No.  1638.  This  roller 
is  made  with  three  wrought-iron  cylinders.  The  centre  of  the  shaft  is  square, 
and  thus  drives  the  two  outside  cylinders,  an  arrangement  which  tends  to 
reduce  friction.  The  roller  is  self-lubricating,  and  fitted  with  renewable  bushes 
and  grease-boxes.  The  cylinders  are  24  inches  diameter,  and  cover  7  feet  of 
ground.  Price,  14/.  10s. 

Class  24. — For  the  best  Heavy  Roller. 

Here  again,  as  in  Class  23,  the  entries  were  large. 

The  Water-Ballast  Roller,  combining  great  weight  in  a  reasonable  compass, 
was  evidently  most  desirable  as  a  heavy  roller.  Messrs,  Barfi/rd  and  Perkins 
showed  no  less  than  six — three  on  this  principle,  and  three  made  of  cast  metal, 
the  cylinders  being  in  three  parts :  the  latter  are  cheaper,  but  far  less  effective. 
The  roller  selected  for  the  first  prize  was  No.  147,  precisely  similar  to  the 
implement  No.  140  (which  was  in  a  similar  position  in  Class  23),  only  much 
larger,  viz.  24  inches  diameter.  Weight,  empty,  11  cwt.;  full,  22  cwt. 
Price,  21/. 

The  Second  Prize  was  awarded  to  the  Beverley  Iron  and  Waggon  Company 
for  Roller  No.  1386,  which  consists  of  nine  cast-iron  rings,  2  feet  8  inches 
diameter  and  8  inches  wide,  thus  covering  6  feet  of  ground.  These  cylinders 
are  placed  upon  a  round  axle.  The  arms  have  grease-boxes  and  loose  bushes. 
This  is  a  very  well-made  implement.  The  draught- irons  are  arranged  for 
the  side-horsos  to  draw  directly  from  the  axle,  and  thus,  their  work  being 
independent  of  the  shaft^horoe,  there  is  no  possibility  of  his  having  to  bear 
unnecessary  pressure.     Price,  19/. 
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Messrs.  W.  Vrosskill  and  Sons  were  highly  commended  for  article  No.  438,  a 
30-inch  open  Roller,  covering  6  feet,  and  costing  18Z.  The  cylinder  is  made 
in  seven  sections.  The  outside  section  has  bevelled  edges  to  prevent  the  land 
being  disturbed  when  turning.    The  wooden  frame  is  braced  with  angle-iron. 

Fig.  91. — Braces  of  Messrs.  CrossMlVs  Boiler^  with  Box  for  Tools.* 


with  a  box  in  the  centre  forming  a  receptacle  for  tools  (Fig.   91).    The 
standard  is  arranged  so  as  to  keep  the  weight  from  off  the  horse's  back. 

Clod-crushers. 

The  Judges  expressed  a  decided  opinion  in  favour  of  serrated 
over  fluted  discs.  The  former  broke  the  clod,  whilst  the  latter 
frequently  pressed  it  unbroken  into  the  loose  soil. 

The  machines  made  by  the  Beverley  Iron  and  Waggon  Com- 
pany and  by  Messrs.  Crosskill  and  Sons,  of  Beverley,  differ  only 
in  detail.  The  former  have,  however,  some  points  of  construction 
that  entitle  them  to  the  first  place. 

Article  No.  1388,  which  received  the  First  Prize,  consists  of  a  series  of 
alternate  discs  hung  loosely  on  the  axle,  30  and  33  inches  diameter;  the 
central  holes  in  the  larger  discs  are  correspondingly  increased,  so  that  the  discs 
are  level  on  the  ground.  The  flanges  of  the  larger  discs  completely  cover 
the  bushes  of  the  smaller  ones.  The  advantage  of  this  arrangement  is  mani- 
fest ;  dirt  cannot  get  into  the  shaft,  and  the  discs  are  not  subject  to  the  same 
amount  of  side- wear  at  the  bosses  as  was  the  case  formerly.  The  outer  sur- 
face of  each  disc  is  serrated,  the  pitch  of  the  teeth  being  sharp ;  it  also  has  a 
series  of  teeth  projecting  sideways,  which  act  perpendicularly  in  breaking  clods, 
and  in  the  case  of  the  smaller  discs  also  act  as  cleaners.  The  cast-iron  sup- 
ports for  the  frame  are  so  made  that  the  back  one  being  thrown  more  from  the 
centre,  acts  as  a  counterpoise  to  the  weight  of  the  frame  and  shafts,  and  tends 
to  relieve  the  weight  on  the  shaft-horse's  back,  which  is  further  secured  by 
the  ix)sition  of  the  driver's  seat.  The  side  horses  draw  direct  from  the  axles. 
The  bushes  of  the  travelling-wheels  are  necessary  to  fill  up  the  space 
between  the  arms  and  the  linch-pins  when  the  implement  is  in  work ;  they 
cannot  be  thrown  about  and  lost,  as  was  the  case  not  unfrequently  when  their 
only  use  was  when  the  wheels  were  on  for  travelling.  The  illustrations  (Figs. 
92  and  93)  will  show  the  arrangement  of  the  alternate  discs,  the  loose  position 
of  the  larger  discs  on  the  axle,  the  bush  of  the  travelling-wheels,  the  driver's 
seat,  and  the  arrangement  of  bracket  to  secure  counterpoise. 

*  The  box  is  erroneously  shown  on  one  side  instead  of  in  the  centre. — ^Ed. 
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Fig.  92. — Transverse  Section  of  the  Beverley  Iron  and  Waggon 
Company's  Clod-crusher^  No.  1388. 


Fig.  93. — Longitudinal  Section  of  the  Beverley  Iron  and  Waggon 
Company's  Clod-crusher,  No.  1388. 


a.  Opening  of  large  dlacs  allowing  play.       b.  Opening  of  small  disc ;  same  dimensions  as  axle, 
c.  Arrangement  of  bracket  to  secure  counterpoise. 

Messrs.  W.  Crosskill  and  Sons  received  the  Second  Prize  for  article  No.  436. 
The  discs  are  also  of  two  sizes ;  the  larger  ones  80  inches,  the  smaller  ones 
3  inches  less.  The  difference  in  the  construction  is  that  the  smaller  discs  have 
the  larger  bosses  and  the  larger  discs  work  loose  on  them ;  thus  they  have 
a  great  deal  of  play  and  act  as  cleaners.  The  axle  works  in  a  removable 
bush,  which  saves  the  frame  from  wearing.  The  bracket-arms  are  similarly' 
balanced,  as  those  in  the  clod-crusher  last  described,  but  there  is  no  driver's 
seat,  and  the  side-horses  draw  from  the  frame  instead  of  direct  firom  the  axle. 
The  work  doue  was  equally  good,  but  in  point  of  detail  the  arrangements  of 
the  Company's  implement  were  the  more  meritorious. 
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The  differences  of  constniction  are  well  shown  in  the  accompanying  section 
of  the  discs,  with  a  side  elevation  of  the  two. 

rig.  94. — Side  Elevation  and  Section  of  (he  Discs  of  the  dod-eruahers 
exhlrited  hy  the  Beverley  Iron  and  Waggon  Company,  No,  1388,  and 
hy  Messrs.  Crosskill  and  Sons,  No.  436.* 


Ckoskill. 


Beverley  Co. 


Messss,  Bar  ford  and  Perkins  were  highly  commended  for  their  Improved 
Press- Wheel  Cambridge  Clod-cnisher.  This  is  a  powerful  roller,  26  inches 
diameter,  and  covering  6h  feet.  It  is  similar  to  Cambridge's  original  pattern, 
having  fluted  discs,  and  it  makes  excellent  work  when  the  lumps  are  tractable ; 
but,  when  the  land  is  really  hard  and  strong,  such  implements  rather  press 
the  obstructions  into  the  soil  than  break  them.  Hence  the  prizes  were  given  to 
clod-crushers  with  serrated  teeth.  The  frame  in  this  case  deserves  notice,  as 
it  is  made  of  solid  wroufjht  iron,  and  is  fitted  with  a  steerage  rod,  driver's  seat, 
and  Stanley's  patent  self-acting  scrapers.     The  price  complete  was  20^.  10s. 

Class  20. — For  the  best  Rolleu  or  Clod-crusher  not 
qualified  to  compete  in  the  preceding  classes. 

Although  the  names  of  four  Exhibitors  appeared  in  the  list, 
only  two  came  to  trial,  viz.  Messrs.  Brigham  and  Company  with 
articles  Nos.  18G5  and  18GG,  and  J.  B.  and  J.  Sainty  with  No. 
1094  ;  and  as  both  are  novelties,  we  may  briefly  describe  their 
peculiarities. 

Messrs.  Brigham  and  Co.^s  Roller  (No.  1865)  is  a  Drill  Roller ;  that  is,  a 
roller  specially  designed  to  reduce  clods  in  drills.  It  consists  of  two  parts, 
each  consisting  of  eleven  sections,  these  sections  being  partly  serrated  and 
partly  fluted  ;  the  external  discs  are  fluted,  and  the  sections  are  much 
smaller  towards  the  centre  to  suit  the  form  of  the  drill.  Fig.  95  will  convey 
__.      .^       __  T^  .  ,  ,  ^   ,      some  idea  of  the  form  of  the  discs. 

Fig.  95. — Messrs,  Bngham  and  Co,s    - 

Brill  Boiler,  No.  1865. 


/^ 


hut  it  represents  the  second  form 
shown,  as  the  serrated  edges,  which 
distinguish  the  prize  implement, 
are  not  visible.  A  careful  trial  of 
the  two  proved  the  greater  efficacy 
of  the  serrated  discs,  which  might 
have  been  expected,  as  it  con  Armed 
the  experience  in  the  class  of  clod- 
crushers.    The  inventors  state  that 

these  rollers  have  proved  most  cfliective  upon  bean,  potato,  and  turnip  drills. 

The  same  result  is,  however,  obtained  by  the  use  of  concave  harrows,  and 


^M 


^ 
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it  is  a  question  for  practical  experience  to  decide  which  is  most  valuable. 
The  price  is  rather  heavy,  being  11.  15s. 

Messrs,  Sainty's  invention  (No.  1994)  is  a  Heavy  Roller,  in  three  parts  or 
sections,  which  are  relatively  in  the  same  position  as  the  wheels  and  steerage 
of  Aveling  and  Porter's  Steam  Roller.  The  two  back  rollers  are  hung  upon 
a  double-jointed  axle,  so  that  each  section  is  free  to  adapt  itself  to  irregularities 
of  the  surface.  The  double  joint  is  in  the  centre,  the  ends  of  the  spindle  are 
attached  to  a  cross-bar  of  iron,  and  hung  on  the  frame.  The  arrangement  of 
the  rollers  is  highly  ingenious,  and  the  action  of  the  jointed  axle  is  perfect  in 
allowing  each  roller  to  reach  the  holes;  but  the  construction  was  seriously 
defective,  and  the  front  section  far  too  small  to  allow  of  turning  without 
disturbing  the  soil.  Self-acting  scrapers,  consisting  of  a  series  of  hoes  set 
diagonally  on  a  bar,  hinged  at  one  end  and  free  at  the  other,  operate  by  their 
weight. 

Fig.  OG.— Messrs.  Sainty's  Heavy  Boiler,  No.  1994. 


Fig.  96  shows  the  two  hind  sections  and  the  jointed  spindle.  The  horses 
draw  from  the  axle  of  the  front  section,  not  shown  in  the  illustration. 
Ilie  motion  was  unsteady,  and  the  rollers,  instead  of  working  true,  were  actuated 
by  a  series  of  jerks.  These  are  details  capable  of  improvement.  The  cylinders 
are  constructed  so  as  to  hold  water  if  required.  We  can  understand  that 
such  a  roller  might  prove  of  great  use  when  the  surface  was  unequal.  Sup- 
pose, for  example,  a  furrow  with  gradually  rising  land  on  each  side,  keeping 
the  horse  in  the  furrow,  the  hind  rollers  would  adapt  themselves  to  the  nature 
of  the  surface.  The  price,  which,  however,  is  no  criterion  as  to  value,  the 
machine  being  very  badly  made,  is  stated  to  be  9/.  IO5.,  with  11.  extra  for 
the  scrapers. 

The  Prize  of  10/.  was  awarded  to  Brigham  and  Co.,  of  Ber- 
wick-on-Tweed,  for  article  No.  1865. 


Section  IV. — Cultivatobs  and  Scabifiers. 

The  Cultivators  and  Broadshares  shown  by  C.  Clay,  of 
Wakefield,  which  were  successful,  taking  first  prizes  in  Classes 
27,  28,  29,  and  30,  are  identical  in  construction,  and  only  differ 
according  to  requirements  in  width,  strength  of  material,  and 
the  number  of  tines,  one  description  will  therefore  suffice. 

The  frame  is  supported  by  three  wheels,  two  behind  and  one  in  front;  these 
wheels  are  independent  of  each  other,  the  arms  being  attached  to  the  frame  by 
a  strong  loop  and  screw  bolt.  Their  principal  use  is  to  regulate  the  depth  of 
work ;  in  the  larger  machines  the  alterjCtion  is  facilitated  by  means  of  lever 
handles  as  shown  in  Fig.  99.  Within  the  frame  strong  bars  work  in  carriages, 
being  moved  partly  round  by  the  action  of  the  lever  and  arm. 

On  these  bars  the  tines  are  fixed  by  means  of  a  wedge  or  cotter,  and  can  be 
removed,  or  their  position  altered,  to  suit  the  nature  of  the  work,  more  or  fewer 
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"Fig,  97._C.  Clay's  Ctdttvatar  and  Broadshare,  No.  479. 


a.  One  side  of  frame. 

b.  Portion  of  carriage 

c.  Section  of  angular  bar  actuated  by 
lever  and  arm. 


d.  Wheel  arm^BbowlDg  attachment 
to  frame. 
«.  Tine. 
/.  Guide  holding  catdi'ahown  at  jjr. 


Fig.  98. 


tines  can  thus  be  used,  according  as  the  land  is  clean  or  foul,  or  whether  a  fine 
or  rugged  condition  is  required.  This  will  be  readily  understood  by  reference 
to  tije  accompanying;  drawing  of  a  tine  (Fig.  98)  in 
the  position  for  work ;  the  bent  form  of  the  tine  is 
undoubtedly  advantageous,  inasmuch  as  weeds  that 
come  in  contact  under  the  surface  pass  upwards  and 
backwards  ;  there  is  less  resistance  from  the  soil,  and, 
when  the  lever  is  up  and  the  tines  out  of  work,  they 
are  placed  close  under  the  frame  and  clear  of  every- 
thing (see  Fig.  97). 

The  action  of  the  lever  will  be  best  understood  by  a 
glance  at  Figs.  97  and  99.  The  latter  shows  one  of  the 
larger  cultivators  in  work,  fitted  with  the  levers  to  wheels 
and  fallow  hook  c.  It  will  be  seen  that  when  in  work 
the  lever  is  in  the  catch  or  notch  at  a.  Figs.  99  and  100. 
Should  it  be  desirable  to  raise  the  tines,  either  because 
of  rubbish  or  at  the  land*s-cnd,  the  lever  is  released  by 
means  of  the  handle,  and  either  raised  to  B  or  allowed  to 
take  the  ix)sition  shown  in  Fig.  97.  The  form  of  the  tines 
causes  them  to  turn  backwards  to  such  a  degree  that  the  stubble,  weeds,  &c., 
producing  the  impediment,  fall  out,  and  the  tines  can  be  let  down  again  into 
the  soil.  This  is  a  point  of  considerable  im|X)rtance,  no  time  being  wasted  at 
the  headland  in  cleaning  the  tines. 

The  pitch  of  the  shares  can  be  regulated  by  altering  the  position  of  the 
catch,  which  is  purposely  made  movable ;  all  that  is  necessary  is  to  unloose 
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the  nuts  shown  at  c  and  d,  Fig.  100,  which  hold  the  catch  in  its  place  on  the 
guide,  and  raise  it  a  little  higher  and  fix  tlie  nuts.    It  will  he  seen  from 

Fig.  99.— C.  Clay*8  Cultivator  and  Broadshare,  No.  479. 


Fig.  100. 

Patent  movdUe 

Catch. 


the  illustrations  that  the  leverage  is  required  to  keep  the  tines  in  the  ground, 
and  it  is  a  question  whether  this  is  so  good  a  plan  as  the  opposite,  where  the 
position  of  the  tines  easures  their  entering  into  work, 
and  the  leverage  is  exerted  in  order  to  raise  the  tines  at 
the  land*s-end ;  in  the  one  case  we  have  the  strain  of  the 
leverage  during  work,  which  should  he  very  much  the 
longer  period,  in  the  other  only  when  out  of  the  ground. 
StiU  the  ahility  to  relieve  itself  when  choked  is  a  great  and 
counterhalancing  advantage;  moreover,  the  form  of  the 
tines  facilitates  the  action  of  the  lever,  for  when  the  move- 
ment of  the  har  brings  the  weight  over  the  centre  of  gravity 
the  weight  of  the  tines  themselves  completes  the  required 
movement,  and  all  that  is  necessary  on  the  part  of  the 
attendant  is  to  steady  the  descent  of  the  handle  and  place 
the  same  in  the  catch. 

In  Fig.  99  two  coupling  hooks  are  shown.  The  object 
of  the  lower  one,  marked  c,  is  for  fallow  land ;  by  attaching 
the  horses  to  it  instead  of  the  upper  one,  which  is  the 
proper  attachment  under  ordinary  circumstances,  the  for- 
ward part  of  the  frame  is  lifted,  and  the  tendency  to  sink 
prevented.  Various  shares  can  be  used,  from  narrow  culti- 
vating points  to  square  and  V-shaped  shares  12  inches  wide.  It  will  be  seen 
by  reference  to  the  tables  that  Mr.  Clay's  position  at  the  head  of  four  classes 
was  portly  due  to  the  favourable  results  of  the  dynamometric  experiments. 
The  character  of  the  work  being  equal,  that  implement  which  takes  the  least 
power  must  be  the  best,  provided  it  is  sufficiently  strong  to  resist  the  maxi- 
mum strain  to  which  it  can  be  liable  in  fair  work.  No  doubt  the  Judgra 
were  satisfied  on  this  point  by  the  examination  of  the  strength  of  material  and 
workmanship :  had  they  been  in  doubt,  the  report  of  the  Judges  at  Leicester 
might  have  been  usefully  consulted.  We  venture  to  quote  their  words : 
"  These  implements  wer6  tried  on  a  piece  of  tare  stubble,  from  which  the 
crop  had  been  recently  removed,  and  which  was  in  a  tolerably  friable  state 
on  the  surface,  but  exceedingly  hard  and  tough  below :  so  much  so  that  only 
two  out  of  the  eighteen  selected  for  trial  were  able  to  withstand  the  severity  of 
the  strain."  Those  two  were  Bentall's  and  Clay's,  which  were  placed  accordingly. 

VOL.  IX. — S.  S.  2  B 


596    Report  of  the  Trials  of  Ploughs^  HarrowSj  ^.,  at  HvlL 

In  Class  30,  the  Prize  was  offered  for  the  best  implement  for 
cultivating  or  scarifying  purposes,  not  qualified  to  compete  in 
the  preceding  Classes.  Here  Mr.  Clay  entered  an  implement 
precisely  similar  as  to  mechanism  with  those  which  had  com- 
peted before,  but  fitted  with  drag  teeth.  Thus  showing  the 
adaptability  of  the  implement  for  a  variety  of  different  operas 
tions,  each  of  which  is  equally  well  performed.  A  farmer 
buying  one  of  these  Cultivators,  with  all  necessary  appliances, 
has  a  cultivator,  broadshare,  and  drag-harrow  combined,  all 
easily  worked  and  thoroughly  efficient.  We  object  to  a  combi- 
nation, when  quality  of  work  is  sacrificed  to  obtain  it ;  but  it  is 
highly  meritorious  when  the  same  implement  is  perfect  in  three 
distinct  operations. 

Messrs,  Coleman  and  Morton,  of  Chelmsford,  have  been  long  known  in 
connection  with  an  excellent  cultivator.  The  lifting  apparatus  consists  of  a 
strong  central  beam,  held  in  brackets  on  either  side  of  the  frame,  and  actuated 
by  a  lever  handle.  The  tines,  or  prongs,  five  in  number,  are  connected  with 
the  beam  by  rods  1^  inch  by  f  inch  attached  to  their  upper  end ;  each  tine  is 
suspended  to  the  frame  by  a  screw-bolt  working  in  a  slot,  which  allows  the 
requisite  freedom  of  action.  The  depth  of  the  tines  in  reference  to  the  frame 
can  be  altered  according  to  the  hole  through  which  the  screw-bolt  passes, 
altering  at  the  same  time  the  point  of  connection  between  the  top  of  the  tine 
and  the  connecting  rods.  The  tines  are  made  both  of  cast  and  wrought  metal. 
Shares  of  great  variety  are  supplied,  so  as  to  effect  a  variety  of  operations. 

Fig.  101. — Elevation  of  Meagre.  Coleman  and  Morton^ s  OMvaioTj 

No.  3093. 
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Fig.  102.— PZan  of  Messrs,  Coleman  and  Morton's  Cultivator,  No.  3093. 


The  depth  is  regulated  by  altering  the  stop  in  front  of  the  lever  handle,  and 
so  keeping  the  tines  in  a  more  upright  or  forward  position.  When  required 
to  clear  the  ground  at  the  land's-end,  or  when  travelling,  the  lever  handle  is 
pulled  down  sufficiently  to  allow  the  stop  being  inserted  in  the  hole  shown  in 
the  elevation  (Fig.  101). 

lliere  is  great  simplicity  and  strength  combined  in  these  machines,  nothing 
more  than  the  bendinj^  of  a  tine  from  contact  with  a  foot  or  fast  stone  need 
be  apprehended.  It  will  be  seen  by  reference  to  the  tables  that  the  draught  was 
greater  than  with  Clay's  cultivator,  and  it  was  this  which  in  great  measure 
decided  the  relative  position  of  these  machines. 

Murray  and  Co.  showed  a  complete  novelty  in  their  cuUjvator  (No.  3510) 
for  light  land,  which,  though  not  in  the  prize  list,  was  thought  deserving  of  a 
careful  trial,  and  made  good  work.  We  trust  to  be  able  to  make  our  readers 
understand  the  peculiar  construction  of  this  implement  by  means  of  two  illus- 
trations showing  a  side  elevation  and  plan  (Figs.  103  and  104).  The  centre 
frame  is  formed  of  a  round  ring  of  flat  iron  on  its  edge,  having  an  angle-iion 
bar  2^  inches  square  extending  right  across  the  same,  framed  and  braced 
together,  to  which  the  tines  or  radial  breast  arms  are  attached ;  this,  which 
may  be  distinguished  as  the  lower  frame,  is  held  together  quite  independently 
of  the  upper  frame,  consisting  of  the  beam,  crank  axle,  wheels,  lever,  handle, 
and  stop,  all  which  parts  are  framed  together ,  but  separate  from  the  lower 
frame ;  the  two  are  attached  together  by  a  large  stud  or  boss  in  the  centre, 
upon  which  the  under  frame  turns  when  required,  like  the  fore-carriage  of  a 
four-wheeled  machine,  the  object  of  this  freedom  being  that  the  radial  arms 
can  be  made  to  follow  each  other  in  a  narrow  track,  viz.,  only  covering  3  feet 
2  inches,  or  the  frame  can  be  set  to  take  nearly  5  feet,  according  to  the  angle 
in  reference  to  the  line  of  draught ;  this  is  a  highly  ingenious  arrangement. 
The  two  frames  are  made  rigid  in  work  by  a  bolt,  shown  at  a  in  Fig.  103, 
which  goes  through  the  beam  and  the  rings  of  the  lower  frame.  The  depUi 
is  regulated  by  a  movable  stop  shown  at  b  in  Fig.  104.  The  form  of  tiiies 
and  breasts  used,  both  for  this  implement  and  for  a  heavy-land  cultivator, 
are  peculiar.  They  are  formed  of  steel  plates  like  the  mouldboard  of  a  plough, 
and  terminate  in  a  diamond  point.  Fig.  105  shows  a  plan  of  the  share.  The 
plates  are  also  twisted  like  a  plough-board,  but  the  angle  is  more  acute.    The 
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Fig.  103.— PZan  of  Messrs,  Murray  and  Go's  Cultivator,  No.  3510, 


A.  Bolt  for  securing  rigidity  in  work. 

B.  Circular  frame. 

c  Aogle-iron  \»x  to  which  tine  bodies  are 
bolted. 


d.  Axle  canying  crank  arms,  and  to  which 
the  beam 
£  is  braced. 
/.  Kadial  breasts. 


Fig.  104. — Side  Elevation  of  Messrs.  Murray  and  Co.^s  CuUivator^ 

No.  3510. 


A.  litrer  hindle,  with  tiptiag  cildii  ta  fit  Into 
slop. 

B.  A4|<as(«bk  ttop-bar,  wllh  stop  to  TeguUto 
dmth. 

K  Mod$  of  Bdjattment. 

<j.  CDiUMirticig-tigcl,    tor   aUeriDg   poaltioa    of 
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Fig.  106. 


advantages  claimed  for  this  peculiar  breast  and  point  are,  that  no  matter  at 
what  angle  the  lower  frame  is  fixed,  the  diamond  point  and  a  sharp  cutting 
edge  is  always  facing  the  work.  The  action  of  the  radial  breasts  is  to  lift  the 
soil  and  leave  it  particularly  light,  and  in  a  favourable  condition  for  atmospheric 
action.  In  dirty  land  there  is  no  possibility  of  choking,  and  the 
weeds  nm  up  the  face  of  the  breasts,  and  owing  to  the  twisted 
form  they  clear  well :  this  answers  well  for  certain  operations, 
but  before  Mr.  Murray*s  cultivator  can  be  made  adaptable  to  a 
variety  of  different  conditions,  it  must  be  furnished  with  addi- 
tional tines  and  shares,  such  as  narrow  chisel  points,  broad 
flat  shares,  &c.  The  crank  axle  also  requires  alteration,  being 
too  long  and  weak.  The  travelling  wheels  are  2  ft.  10  in.  dia- 
meter, with  wrought-iron  f  spokes  and  2i  in.  rims.  The  price 
marked  in  the  catalogue  is  lOZ.'  10s. 

Corhett  and  Peele.  No.  2855. — ^This  firm  exhibited  similar 
implements  in  both  classes  of  cultivators,  differing  only  in  the 
substance  of  iron  employed  in  the  frame  ;  this  was  not  suffi- 
ciently strong  for  heavy  land,  but  the  article  under  review, 
which  competed  in  Class  27,  was  much  noticed  by  the  Judges, 
and  one  of  the  four  selected  for  final  trial.  The  chief  novelty  consists  in  the 
arrangement  for  lifting  the  frame,  which  is  efifected  by  a  crank  axle  of  hind 
wheels,  and  by  a  leverage  on  the  fore-wheel  carriage  arm ;  a  chain  attached  to 
the  top  of  this  arm  runs  under  a  pulley- wheel  on  the  cultivator  frame,  and  termi- 
nates by  a  rod  on  the  lever  arm  from  the  wheel  axle ;  by  pulling  dovm  the  lever 
arm  the  fore  part  of  the  frame  is  raised,  by  the  chain  lifting  it  up ;  and  the 
travelling  wheels  are  brought  forward  into  a  vertical  position,  by  which  the  hind 
portion  of  the  frame  is  raised.  Depth  in  work  is  regulated  by  fixing  the  lever 
handle  by  a  pin  or  stop  bar.  The  following  sketch  (Fig.  106)  made  in  the 
field,  and  not  drawn  to  scale,  will  give  a  better  idea  of  the  mechanism. 

Fig.  106.— Jtfe««r«.  Corhett  and  FeeUs  Cultivator,  No.  2856. 


The  drawing  shows  the  implement  as  at  work ;  a  is  a  side  elevation  of  the 
frame ;  6,  the  pulley-wheel  working  in  a  bracket  or  frame  under  which  the 
chain,  c,  travels ;  d  is  the  front  wheel  arm  to  which  the  chain  is  attached ;  e  is 
the  lever  handle ;  /  the  stop  bar. 

W.  Hunt.  No.  1636. — Here  again  we  have  an  ingenious  leverage,  which 
will  be  understood  by  reference  to  Fig.  107,  p.  ^00.    The  principle  is  much  the 
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same  as  in  Corbett's  implement,  viz.,  the  lever  handle  acts  upon  the  front 
wheels  at  the  same  time  that  it  alters  the  position  of  the  crank  axle  of  the 
hind  wheels. 

A  stud  or  pin  in  the  front  wheel  arm  holds  the  end  of  the  first  lever,  whose 
fulcrum  is  shown  at  a;  the  second  lever  passes  through  a  strong  central 
bracket,  or  standard,  its  fulcrum  being  the  point  of  attachment  at  b,  the 
hinder  portion  of  the  bracket  being  pierced  with  pin-holes  allows  of  the  lever 
being  held  in  place  when  raised  out  of  work,  and  a  spring,  c,  in  the  lever 
handle  locks  the  lever  in  work.    It  will  be  seen  by  the  drawing,  which  repre- 

Fig.  107. — Illustrating  the  leverage  in  Mr.  W,  RunVa  CuUtvaior, 
No.  1636. 


sents  the  cultivator  at  work,  that  the  lever  arm  of  the  second  lever  is  raised 
when  the  frame  has  to  be  taken  up,  and  the  arm  of  the  first  lever  is  similarly 
depressed.  The  power  required  is  very  small,  owing  to  the  mechanical 
advantage  of  the  leverage. 

This  implement  carries  seven  tines,  capable  of  being  fitted  with  difierent 
shaped  shares,  according  as  the  object  is  cultivating  or  broad- 
Fig.  108.  sharing.  The  form  of  share  used  during  trial  combined  both 
the  point  and  the  wing,  and  represents  one  of  the  most  useful 
of  the  series  (see  Fig.  108).  The  frame,  which  is  of  wrought 
iron,  is  intersected  with  strong  angular  braces,  and  the  slots  for 
the  insertion  of  the  tines  are  solid  and  strong. 

Murray  and  Co,  No.  3511. — This  cultivator  has  ^  construc- 
tion totally  different  from  that  of  the  one  exhibited  in  the 
lighter  class;  the  frame,  composed  of  curved  iron  bars,  is  not 
adjustable,  but  very  strong  and  rigid,  both  on  account  of  the 
strength  of  material  used  and  the  way  in  which  it  is  braced. 
The  radial  breasts  are  employed,  but  the  arranjrement  is  different ;  instead  of 
following  one  another,  and  all  being  twisted  in  the  same  direction,  we  have  one 
central  breast — two  in  front  and  two  behind,  and  these  pairs  are  twisted  in 
opposite  directions,  and  thus  throw  up  the  land  in  small  ridges.  The  Judges 
were  much  pleased  with  the  nature  of  the  work,  and  considered  it  would  be  of 
essential  use  on  strong  land. 

Fig.  109  shows  a  plan  of  this  cultivator,  not  drawn  to  scale  or  absolutely 
accurate,  but  sufficiently  so  to  give  an  idea  of  the  construction  of  the  imple- 
ment. The  five  radial  breasts  are  shown  in  about  the  positions  they  would 
occupy.  The  leverage  for  turning  at  the  land's-end  is  not  shown,  bat  can 
readily  be  understood  as  acting  on  the  crank  arms  of  the  travelling  wheels. 
Price,  121.  12«. 
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Fig.  109.— PZan  of  Messrs.  Murray  and  Co*s  Cultivator^  No.  3511. 


For  the  Results  of  the  Dynamometer  Trials  of  the  Cultivators 
see  Table  VII.,  which  is  printed  at  the  back  of  Table  IV., 
facing  p.  588. 

Awards. 
Class  27. — Cultivators  for  Light  Land. 

473._First  Prize  of  15/.  to  Charies  Clay,  of  Wakefield. 
3093. — Second  Prize   of  10/.   to  Coleman   and   Morton,   of 
Chelmsford,  Essex. 

Class  28. — Cultivators  for  Heavy  Land. 

478.— First  Prize  of  15/.  to  Charies  Clay,  of  Wakefield. 
1637. — Second  Prize  of  10/.  to  William  Hunt,  of  Leicester. 
3095. — Highly  Commended,  Coleman  and  Morton,  of  Chelms- 
ford, Essex. 

Class  29. — Broadshare. 

479.— The  Prize  of  10/.  to  Charles  Clay,  of  Wakefield. 
3095. — Highly  Commended,  Coleman  and  Morton,  of  Chelms- 
ford, Essex. 

Class  30. — Cultivators  or  Scarifiers.     Implements  not  qualified 
to  compete  in  the  preceding  Classes. 

480.— First  Prize  to  Charies  Clay,  of  Wakefield. 
1184.— Second    Prize    to    W.    Ball    and    Son,    of   Rothwell, 
Kettering,  Northamptonshire. 


602    Beport  of  the  Trials  of  Ploughs^  Harrows^  ifCy  at  HulL 


Section  V.— Digging  Machines,  Class  31. 

One  entry,  namely,  Comstock's  Rotary  Spader,  No.  1252^ 
manufactured  and  exhibited  by  Messrs.  Porter  and  Co.,  of  Lincoln. 
This  implement  was,  we  believe,  first  exhibited  at  the  Bury 
Meeting  in  1867,  when  it  was  submitted  to  trial  by  the  Miscel- 
laneous Judges,  who,  however,  made  no  award.  In  light  soils 
the  tines  or  diggers  enter  the  soil  readily,  disturb  the  land  to  a 
considerable  depth,  as  much  as  6  or  7  inches  if  required,  and 
leave  it  in  a  finely-pulverized  condition.     As  we  had    not  an 


110,— Comstock's  Botary  Spader,  No.  1252. 


A.  Transverse  bar  carrying  the  dlfrgere. 

B.  Linlcd  at  end  of  transverse  bars  forming 
endless  chains. 

C.  Hollers  on  short  arm  of  transverse  bars, 
which  work  over  cams  lo  give  the  necessary 
pitch  to  the  diggers. 

D.  Chain-wheel  fixed  on  main  axis  of  machine. 


£.  Main  axle  forming  fulcrmn  for  bell-crank 
F  and  G. 
H.  Hand-wheeL 
I.  Counter-chain. 
J.  Spring  seat  for  driver. 
K.  Steerage-wheel. 


opportunity  of  examining  this  machine,  we  reproduce  an  account 
which  appeared  in  '  Engineering '  of  September  1867,  and,  by  the 
aid  of  the  illustration  (Fig.  110),  trust  to  convey  some  idea  of  the 
mechanism  and  mode  of  operation,  which  is  very  ingenious : — 

"  The  digging  portion  of  the  Spader  consists  of  a  number  of  forks  or  prong& 
fixed  to  a  series  of  transverse  bars,  which  are  connected  at  their  extremities  hj 
links,  so  as  to  form  an  endless  chain.    This  chain  is  led  over  chain- wheels 
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fixed  on  the  main  axis  of  the  machine,  and,  as  the  latter  is  drawn  forward,  the 
forks  are  successively  forced  into  the  ground.  The  ends  of  the  transverse  bars 
carry  short  arms  provided  with  rollers,  which  work  over  fixed  cams,  these 
cams  being  something  of  this  Q  shape.  The  effect  of  the  cams  is  to  give 
the  prongs  a  motion  somewhat  resembling  that  of  the  floats  of  a  feathering 
paddle,  causinc;  them  to  enter  the  ground  fairly,  and  to  tilt  over  as  they  rise 
from  it,  and  thus  thoroughly  break  up  the  soil.  When  the  machine  has  to  be 
turned,  or  whilst  it  is  being  moved  from  place  to  place,  the  diggers  are  raised 
clear  of  the  ground  by  a  simple  lifting  arrangement  designtd  by  Mr.  Porter. 
The  travelling-wheels  are  carried  by  the  shorter  arms  of  a  pair  of  bell-cranks, 
placed  one  on  each  side  of  the  machine,  these  arms  lying  horizontally  when 
the  machine  is  in  work,  at  which  time  the  longer  arms  stand  vertically.  The 
upper  ends  of  the  longer  arms  are  connected  by  chains  to  a  pair  of  small 
drums,  placed  on  a  shaft  carried  across  the  front  part  of  the  machine,  this 
shaft  being  capable  of  being  rotated  when  required  by  means  of  a  hand-wheel 
acting  through  bevel-gearings. 

"  The  main  shaft,  carrying  the  wheels  around  which  the  diggers  travel,  passes 
through  the  angles  of  the  bell-cranks,  and  thus  forms  the  fulcrum  on  which 
the  latter  work.  When  the  diggers  are  to  be  raised  clear  of  the  ground,  the 
longer  arms  of  the  bell-cranks  are,  by  means  of  the  chains  and  hand-wheel, 
hauled  down  into  a  horizontal  position ;  this  operation  bringing  the  shorter 
arms  vertical,  and  causing  the  wheels  carried  by  them  to  take  the  weight  of 
the  machine.  By  turning  the  hand-wheel  the  other  way,  the  machine  can  be 
readily  lowered  again,  counter-chains  serving  to  bring  the  bell-cranks  into 
their  former  position.** 

The  friction  of  the  endless  chain  passing  over  the  chain- 
wheels  appears  to  be  very  great,  judging  from  the  noise,  and 
we  should  anticipate  serious  wear  and  tear.  No  tests  as  to 
draught  were  applied,  as  the  Judges  decided  to  withhold  any 
award.  The  machines  are  made  in  three  forms.  No.  1,  for 
light  land,  costs  35Z. ;  No.  2,  for  strong  soil,  taking  the  breadth 
of  four  ploughs,  costs  45/. ;  No.  3,  adapted  for  steam-power, 
costs  120/. 

Section  VI. — Potato-ploughs  (CI.  32),  and  Diggers  (CI.  33).* 

The  trials  of  these  implements  were  postponed  until  Septem- 
ber 30th,  when  they  took  place  on  the  farm  of  Mr.  John  Wells, 
at  Booth  Ferry,  Howden.  Out  of  six  implements  entered  to 
compete  in  Class  32  and  five  in  Class  33,  only  three  of  the 
former  and  two  of  the  latter  were  eventually  sent  to  trial.  One 
of  the  Judges,  Mr.  T.  P.  Outhwaite,  was  prevented  from  being 
present  at  the  trials,  which  were  therefore  conducted  by  Mr. 
T.  C.  Booth,  of  Warlaby,  Northallerton,  and  Mr.  J.  Hemsley, 
of  Shelton,  Newark.  The  ploughs  were  first  tried  upon  a  plot 
of  Regent  potatoes  with  the  tops  quite  dead,  but  with  a  con- 
siderable quantity  of  chicken-weed  upon  the  surface.  They  were 
then   taken    to    a   field   bearing  a  splendid  crop  of  Paterson's 

*  The  Report  on  Section  YI.  has  been  compiled  from  information  famished  by 
Mr.  Booth  and  Mr.  Uemsley. — £d. 
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Victoria  potatoes,  the  tops  of  which  were  not  ripe  and  veiy 
rank  ;  but  unfortunatelj,  on  being  raised,  the  tubers  were  fonnd 
to  be  extensively  diseased.  In  Class  32,  the  Prize  of  10/.  was 
awarded  to  Messrs.  Corbett  and  Peele^  for  their  plough,  Xo.  2858, 
having  a  single  mouldboard,  and  fitted  with  their  "  Little 
Wonder"  revolving  fork  (see  description  and  figure  of  article, 
No.  2849,  p.  578j,  the  price  complete  being 8/.  A  "High  Com- 
mendation" was  also  awarded  to  Messrs.  Corbett  and  Peek  for 
their  double-mouldboard  plough  (Xo.  2857),  fitted  with  two 
revolving  forks,  price  8/.  complete.  The  Judges  attached  the 
*' Little  Wonder"  revolving  fork  to  an  ordinary  plough  for 
raising  potatoes,  and  found  it  a  very  useful  addition,  making  a 
saving  in  manual  labour,  owing  to  its  breaking  up  the  ridge 
ploughed  out,  which  therefore  would  not  require  to  be  scratched 
down  by  hand.  It  was  also  considered  a  great  advantage  to 
have  the  tubers  placed,  as  by  the  single-mouldboard  plough,  all 
in  one  heap,  being  then  more  conveniently  placed  for  gathering 
than  when  thrown  out  on  both  sides  by  the  double-mouldboaids. 
The  single-mouldboard  plough  was  further  regarded  as  better 
adapted  for  ploughing  all  the  roots  up,  in  the  event  of  it  not 
being  convenient  to  gather  them  immediately  after  ploughing. 
No  award  was  made  in  Class  33,  for  the  best  machine  or  digger 
for  raising  potatoes ;  but  the  Judges  think  that  one  of  the 
implements  brought  to  competition  is  capable  of  improvement, 
though  at  present  only  useful  on  light  soils  when  very  clean. 

Before  concluding  the  Report,  I  venture  to  draw  attention  to 
the  highly  instructive  facts  deducible  from  the  dynamometric 
trials,  particulars  of  which  have  been  furnished  by  Messrs. 
Easton  and  Anderson,  the  Consulting  Engineers.  Reference  to 
the  report  of  trials  of  steam-cultivating  machinery  at  Wolver- 
hampton, in  1871,  affords  a  comparison  of  the  relative  power 
required  to  execute  a  certain  amount  of  work  by  implements 
driven  by  steam-power,  by  double  and  single-furrow  horse- 
ploughs  and  other  implements,  and  thus  gives  a  relative  idea  of 
the  economy  of  the  different  implements  : — 


I 

'  At  Barnhant 


The  average  ft.-lbij.  of  work   indicated  per  lb.  of)  -.t-? 

earth  dug  or  ploughed  by  steam / 

The  average  fl.-lbs.  per  lb.  of  earth  cultivated       ..    '         15*2 


At 


21-7 
20-3 


It  must  be  borne  in  mind,  in  making  a  comparison,  that  the 
results  are  affected  by  the  nature  of  the  soil,  and  therefore 
the  greater  amount  of  power  expended  at  Stafford  where  the  land 
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was   strong,  in  doing  similar  work,  than  at  Barnhurst,  where 
the  soil  was  comparatively  light : — 


Implement. 

Medium  double-furrow  ploughs 
Heavy  ditto 

Suigle-wlieel  ploughs  .. 
Single  one-way  plough  . . 
Double-furrow  one-way  plough 

Pulverizers      

Single-wheel  ploughs    . . 

Swing  ploughs       

Light-land  cultivators  . . 
Heavy-land    ditto 


No.  of  Field. 


Ft-lbs.  per  lb.  of 
BoU  moved. 


No.  1 

Do. 

Do. 

Do. 

Do. 

Do. 
No.  4 

Do. 
No.  1 

Do. 


12  08 
13-5 
17-3 
15*45 
16-45 
16-38 
13-87 
15- 
9-30 
9-58 


These  figures  may  be  considered  as  heights  in  feet  to  which 
every  pound  of  earth  moved  should  be  raised  in  order  to  represent 
the  work  done.  The  only  discrepancy  in  the  above  appears  in 
the  trial  of  single-wheel  ploughs  in  fields  Nos.  1  and  4.  We 
should  have  expected  exactly  opposite  results,  since  the  soil  in 
No.  1  was  the  lightest*  However,  taken  as  they  stand,  without 
attempting  to  explain  this  anomaly,  these  figures  are  very 
significant  of  the  relative  advantages  of  double  and  single- 
furrow  wheel-ploughs,  and  of  wheel  and  swing-ploughs.  If  we 
compare,  for  example,  the  lighter  double-furrow  and  the  single- 
wheel  plough  in  No.  1  field,  the  difference  in  favour  of  the 
double-furrow  plough  is  as  nearly  as  possible  twenty-five  per 
cent.,  and  we  are  inclined  to  regard  this  as  correct,  since  it  is 
confirmed  by  some  experiments  at  the  Caistor  ploughing  match 
on  the  Lincolnshire  Wolds  in  1871,.  which  gave — 

The  average  of  the  three  best  double-furrow  ploughs 
The  best  single- wheel  plough  on  the  ground 


10-6  ft-lbs. 
U-91    .. 


♦  In  reference}  to  the  above,  Mr.  W.  E.  Rich,  who  looked  after  the  working  of 
the  dynamometer,  offers  the  following  explanation,  he  saya :  "  I  believe  the  fact 
of  the  ft.-lb8.  of  work  per  lb.  of  earth  moved  being  larger  in  No.  1  field,  on  vetdti 
stubble,  than  in  No.  4  field,  very  hard  second  year's  seeds,  which  does  at  first 
eight  seem  strange,  may  be  satisfactorily  accounted  for.  In  No.  4  field,  which 
was  cracked  and  very  hard-baked  by  the  sun,  the  occasional  draught  on  the 
ploughs  was  extremely  severe,  but  was  never  long  continued,  and  was  nearly 
always  succeeded  by  very  light  draught,  as  the  obstructive  mass  of  earth  gave 
way,  and  broke  out  in  large  brittle  flakes,  sometimes  one  foot  long ;  wo  noticed 
this  in  No.  4  field  very  much.  The  dynamometer  disc  was  constantly  jumping 
backwards  and  forwards  with  the  variation  of  load  from  very  heavy  to  very  light 
draughts;  the  result,  however,  proved  always  that  the  mean  draught  was  less 
than  in  No.  1  field.  If  I  am  right  in  my  opinion,  a  plough  is  more  liable  to  fracture, 
and  the  horses  have  to  submit  to  more  jerking  and  occasional  very  heavy  draught, 
in  a  field  baked  dry  and  hard  with  sun-cracks,  than  in  a  milder  and  moister  clay 
soil ;  but  the  actual  work  done  by  the  horses  in  the  dry  hard  field  will  be  lees 
than  the  soft  one — in  the  ono  it  is  ploughing  glass,  and  in  the  other  india- 
rubber." 
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Experience  has  proved  that  double-furrow  ploughs  are  most 
applicable  to  light  and  medium  soils,  and  it  is  easj  to  under- 
stand that  the  advantages  in  economy  would  be  more  marked 
under  such  favourable  conditions  than  when  tried  on  com- 
paratively strong  land.  The  fact  that  swing-ploughs  consume 
more  power  for  a  given  amount  of  work  than  wheel-ploughs  is 
probably  owing  to  their  being  less  steady  in  work,  and  is  a 
strong  argument  against  their  use ;  indeed,  looking  at  this  fact, 
and  the  greater  skill  necessary  for  their  management,  one  is 
at  a  loss  to  imagine  arguments  in  their  favour,  'save  under 
exceptional  conditions,  such  as  the  sticky  condition  of  the  land, 
causing  the  wheels  to  clog  and  drag,  and  under  such  cir- 
cumstances the  attempt  to  execute  work  at  all  is  probably  a 
mistake. 

The  comparison  between  the  dynamometer  trials  at  Hull,  and 
the  indicator  returns  at  Wolverhampton,  is  defective  to  this 
extent,  that  the  conditions  under  which  they  were  taken  differed 
materially  ;  thus,  in  the  former,  the  dynamometer  was  placed 
between  the  implement  and  the  rope,  whereas  in  the  latter  the 
friction  of  the  rope  was  recorded  in  addition  to  the  actual  work 
of  the  implement.  Of  course  it  may  be  said  that  the  distance 
of  the  implement  from  the  power  is  a  feature  of  the  system  ;  but, 
though  this  is  so,  it  must  not  be  forgotten  that  the  experiments 
at  Hull  were  carried  out  by  steam-power,  a  more  steady  draught 
than  that  of  horses,  and  consequently  the  records  were  more 
favourable  than  would  actually  be  the  case  in  practice. 


XXI II. — Report  on  the  Trials  of  Combijied  Stacking-Machines 
and  Miscellaneous  Implements  at  Hull,  By  CHARLES  GaY 
Roberts,  of  Shottermill,  Haslemere,  Surrey. 

In  the  Report  on  the  trials  of  implements  last  year  at  Cardiff,  it 
was  stated  that  the  trials  of  the  threshing-machines  consumed  so 
much  of  the  time  allotted  to  judging  that  it  was  impossible  to 
give  the  stacking-machines  as  full  a  trial  as  they  deserved.  In 
compliance  with  a  suggestion  made  last  December  at  the  general 
meeting  of  the  Society,  the  Council  offered  this  year  a  special 
prize  of  25/.  for  a  "  Combined  Stacking-Machine ;  to  be  tried 
with  sheaf-corn,  hay,  and  loose  corn  and  straw,  and  worked  by 
horse-power ;  and  adapted  for  use  in  conjunction  with  a  steam 
threshing-machine,  if  required."  This  repetition  of  the  trials 
was  fully  justified  by  the  result,  for,  in  spite  of  the  counter 
attractions  of  the  Vienna  Exhibition,  there  was  a  much  larger 
entry  than  we  had  at  Cardiff  for  the  same  class  of  implements. 
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At  Cardiff,  13  elevators  to  be  worked  by  horse-power  were 
entered  by  11  exhibitors ;  10  of  these  machines  were  brought  to 
trial,  but,  as  3  of  them  were  pitchforks  raised  by  ropes,  there 
were  only  7  machine-elevators  competing  for  prizes.  At  Hull, 
31  entries  were  made  by  15  exhibitors,  and  though  some  of  these 
were  withdrawn  as  being  virtually  duplicates,  there  remained 
for  competition  15  machine-elevators  by  12  exhibitors. 

The  four  other  small  implements  that  acted  as  pitchforks  were 
not  fitted  for  use  in  conjunction  with  a  steam  threshing-machine, 
and  should  not  therefore  have  been  entered  in  a  class  for  com- 
bined machines. 

This  great  increase  in  the  number  of  entries  corresponds 
to  the  very  rapid  increase  that  has  been  noticeable  within 
the  last  twelve  months  in  the  general  use  of  such  machines 
upon  the  farm.  Although  on  some  railways  two  truck-loads 
instead  of  one  have  been  charged  for  each  elevator,  and  on  other 
lines  the  rise  in  the  ordinary  rates  of  carriage  have  told  heavily 
against  their  transit,  yet  the  elevators  have  lately  been  common 
objects  at  most  goods  stations.  We  were,  however,  told  by 
some  exhibitors  that  the  high  rates  had  almost  stopped  sales  far 
from  the  works.  If  it  should  be  the  case  that  the  makers  are 
thus  brought  to  rely  chiefly  upon  a  local  demand,  it  is  clear  that  a 
very  great  public  advantage  may  be  obtained  by  their  competing 
together  on  the  trial  ground ;  and  after  the  trial  more  than  one 
of  the  unsuccessful  competitors  expressed  satisfaction  at  having 
entered  for  it,  as  they  now  saw  how  they  might  introduce  many 
improvements  in  their  own  elevators.  The  trials  were  super- 
intended by  Mr.  W.  J.  Edmonds,  the  Senior  Steward,  and  were 
conducted  by  Messrs.  Henry  Cantrell,  Charles  G.  Roberts,  and 
Matthew  Savidge,  all  of  whom  had  been  connected  with  the 
trials  in  this  class  last  year ;  two  of  them  as  judges  and  one  as 
reporter.  Mr.  William  Anderson  acted  as  Consulting  Engineer ; 
while  his  colleagues,  Messrs.  Rich  and  Wilson,  rendered  much 
valuable  assistance  throughout  the  trial  by  obtaining  much  of 
the  information  embodied  in  the  first  part  of  the  table  of  results 
facing  page  612.  The  trials  were  conducted  in  the  rickyard 
of  the  Priory  Farm,  near  Hessle,  in  the  occupation  of  Mr.  James 
Dunn,  whose  nephew,  Mr.  W.  Dunn,  gave  most  efficient  help  to 
our  Assistant  Steward,  Mr.  Elphick,  in  superintending  the  horse 
and  manual  labour  needed  to  bring  up  and  remove  the  imple- 
ments, and  secure  a  constant  supply  of  hay,  straw,  and  corn,  for 
testing. 

On  the  morning  of  the  7th  July,  at  a  consultation  among  the 
Stewards,  Judges,  and  Engineer,  the  following  scale  for  points 
of  merit  was  adopted,  and  a  copy  affixed  at  the  entrance  of  the 
rickyard. 
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Points  op  Mkbit. 


Perfection 
being. 


IViinta 
awarded. 


Weight 50 

Price      j      100 

Maximum  height  at  which  it  will  deliYcr      |        50 

Stability,  strength,  and  mechanical  qualities.   (Engineers*)       o^^ 

opinion) /;       '^"" 

Simplicity.    (Engineers*  and  Judges'  opinion)     i 

Mechanical  efficiency  and  freedom  from  friction j 

Absence  of  tendency  to  shake  out  corn 

Completeness  of  delivery  of  straw,   &c.,    and  absence  of^ 

choking  of  chains  and  forks J. 

Protection  from  action   of  wind,  tending    to    scatter  theij 

straw,  &c j| 

Delivery  at  any  angle        50 

Size  when  packed       i        50 


Totals 


150 

150 

50 

100 
50 


1000 


NoncoE. 

Each  machine  is  to  be  brought  to  position  folded  as  for  travelling. 
A  first  trial  will  be  made  with  each  machine  with  hay  and  straw  not  weighed. 
A  second  trial  will  be  made  with  each  machine  with  numbered  sheaves  of  com. 
Final  trials  will  then  be  made  witli  selected  machines  with  weighed  sheaves  of 
corn,  and,  if  considered  necessary,  with  hay  and  straw  again. 
At  the  same  time  experiments  will  be  made  to  determine  the  power  required. 

Each  exhibitor  had  thus  an  opportunity  of  ascertaining  before- 
hand the  exact  nature  of  the  trial  that  would  be  made.  In 
order  to  test  the  elevation  of  each  machine  and  the  cleanness  of 
its  delivery,  an  arrangement  of  poles  and  rick-cloth  was  made 
in  the  rickyard,  as  shown  in  the  illustration  (Fig.  1),  where  the 
rick-pole  on  the  right  hand  is  marked  with  a  scale  of  feet,  a 
rick-cloth  is  thrown  across  the  horizontal  bar,  and  a  rope  from 
each  end  of  this  bar  is  passed  over  a  pulley  at  the  top  and 
fastened  near  the  base  of  the  upright  pole.  By  means  of  these 
ropes  the  horizontal  bar  was  set  to  any  given  height,  representing 
the  height  of  the  stack ;  all  hay  or  corn  that  dropped  to  the 
right  of  the  cloth  was  counted  as  put  fairly  upon  the  stack,  all 
that  fell  to  the  left  was  counted  as  wrongly  delivered. 

In  Table  I.  are  recorded  the  observations  made,  and  the  results 
obtained,  during  the  three  trials  of  each  machine  with  hay, 
straw,  and  sheaf-corn,  respectively.  Fifteen  machines  were  tried, 
but  as  one  of  them  failed  in  each  run  it  is  not  entered  in  the 
Table. 

The  machines  were  parked  outside  the  rickyard.  Before 
bringing  it  into  the  yard  each  one  was  folded  up  as  for  travelling 
or  putting  away  in  a  shed,  and  its  extreme  height,  length,  and 
breadth  were  measured.    These  dimensions  are  entered  in  column 
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Pig.  1.  ^Illustrating  the  mode  of  Trial  of  Stacking-Machines  at 
Hessle  Priory, 


14,  and  they  determined  the  points  of  merit  in  column  30.  The 
machine  was  then  drawn  into  the  yard,  and  placed  opposite  to 
the  rick-cloth  that  had  previously  been  hung  15  feet  above  the 
ground-level.  The  exhibitor  was  then  told  to  have  his  men 
in  readiness  to  adjust  the  machine  for  work.  Two  men  were 
employed  for  this  purpose  by  each  exhibitor,  except  the  one 
last  on  the  list.  In  that  case  one  man  did  all  the  work  ;  but, 
though  interesting  as  showing  what  could  be  done  single-handed, 
the  performance  would  have  been  quite  as  satisfactory  if  two 
men  had  done  it  in  half  the  time  ;  for,  however  short-handed  a 
farmer  may  be,  he  will  find  it  better  to  employ  two  men  at  least 
to  set  the  machine  and  its  horse-gear  ready  for  work.  At  a 
given  signal  the  men  began  to  fix  the  horse-gear  and  to  unfold 
and  raise  the  trough  15  feet  high  ;  the  time  thus  occupied  is 
recorded  in  column  17,  and,  in  conjunction  with  the  construction 
of  the  machine,  determined  the  points  of  merit  in  column  25,  in 
which  "  simplicity  "  must  be  understood  to  mean  such  ease  in 
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working  as  would  enable  ordinary  farm  labourers  to  work  the 
machine  successfully.  Some  machines  require  many  bolts  and 
nuts  to  be  adjusted  by  hand ;  in  ordinary  practice  these  nuts,  as 
well  as  much  valuable  time,  would  probably  be  lost. 

As  soon  as  the  machine  was  adjusted  for  work,  a  small 
waggon-load  of  loose  straw  was  drawn  up  and  unloaded  into  the 
hopper  of  the  elevator  by  two  men  ;  an  empty  waggon  was 
placed  on  the  farther  side  of  the  rick-cloth  to  receive  the  straw 
as  it  came  over,  this  waggon  when  full  was  drawn  round  to 
supply  the  same  straw  again  (with  the  addition  of  a  small  pitch 
to  make  up  for  waste)  to  the  next  machine  tried.  When  one- 
half  of  the  load  had  been  carried  over,  the  trough  was  raised  to 
deliver  20  feet  high,  and  when  another  quarter  had  gone  the  ex- 
hibitor was  told  to  raise  the  trough  to  the  extreme  height  at 
which  he  thought  it  could  do  its  work  with  thorough  efficiency. 

When  the  straw  was  all  delivered  the  time  occupied  was 
noted,  and  a  similar  load  of  hay  was  brought  up  to  be  delivered 
at  the  same  extreme  elevation.  Although  the  time  occupied  in 
each  of  the  first  three  runs  is  noted  in  columns  18,  19,  and  20, 
no  points  were  awarded  for  rapidity  of  work,  for  most  of  the 
machines  delivered  the  material  as  fast  as  it  was  supplied,  and 
the  supply  was  not  quite  at  one  pace ;  for  convenience  the  same 
two  men  worked  alternately  at  loading  and  unloading  the  same 
waggon,  and  before  long  one  pair  of  men  showed  themselves 
quicker  workers  than  the  other  two.  In  the  trials  with  hay  and 
straw  most  of  the  machines  did  their  work  fairly,  and  only  one 
(No.  4952)  broke  down,  owing  to  the  bad  construction  of  its 
horse-gear.  The  chief  difference  in  these  trials  was  in  the  com- 
pleteness of  the  delivery  and  absence  of  choking  of  chains  and 
forks  ;  with  some  machines  the  straw  and  hay  rolled  back 
towards  the  hopper,  and  in  others  it  hung  upon  the  chains  and 
teeth  of  the  travelling  ladder,  so  that  much  was  dropped  on  the 
wrong  side  of  the  rick-cloth.  The  first  fault,  that  of  rolling, 
generally  showed  itself  most  in  the  lower  half  of  the  trough,  and 
as  it  occurred  chiefly  in  machines  with  short  teeth  and  with  the 
rake-heads  set  rather  far  apart,  we  at  first  attributed  it  solely 
to  these  causes ;  this  explanation,  however,  did  not  seem  satis- 
factory when  we  found  Holmes  (No.  4392)  making  a  perfect 
delivery  with  teeth  only  4  inches  long.  A  further  examination 
proved  that  this  tendency  to  roll  the  str.iw  in  a  great  measure 
depended  upon  the  position  of  the  back  of  the  hopper. 

The  back  of  the  hopper  should  be  made  to  point  toward  the 
spindle  of  the  drum,  as  shown  in  Fig.  2,  p.  611 ;  the  straw 
would  then  fall  at  once  upon  the  rakes  of  the  ladder,  and  be 
borne  away  in  a  straight  line  without  twisting.  When  the  back 
of  the  hopper  is  made  to  terminate  behind  the  spindle,  as  in  the 
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lower  sketch,  part  of  the  straw  lies  dead  in  the  hopper,  and  as 
the  rakes  catch  it  before  thej  are  working  in  a  straight  line,*  it 

Fig.  2. — Correct  Position  of  the  hack  of  the  Hopper  in  relation  to  the 
Spindle  of  the  Drum. 


Fig.  3. — Faulty  Position  of  the  hack  of  the  Hopper^  causing  twisting 

of  the  Straw, 


becomes  partially  rolled  up  before  it  starts,  and  is  the  more 
likely  to  roll  back  during  its  transit.  In  the  case  of  Taskers' 
(No.  4839),  the  rolling  back  occurred  at  the  top  of  the  trough,  and 
was  due  to  a  curve  upwards  in  the  trough  itself,  the  upper 
division  being  too  tightly  braced  up.  When  straw  and  hay 
were  brought  back  and  dropped  under  the  machine  instead  of 
upon  the  rick  it  was  generally  due  to  one  of  two  causes,  either 
the  shape  of  the  chains  and  rake-heads  afforded  lodging  places 
for  the  material,  or  else  the  ladder  was  driven  at  too  great  a 
speed,  and  the  hay,  instead  of  dropping  perpendicularly  as  soon 
as  the  teeth  were  inverted,  was  swished  down  obliquely.  The  bad 
results  of  the  quick  motion  were  still  more  clearly  seen  in  the 
trial  with  sheaves,  for  the  rattle  of  the  quick  moving  ladder  in 
Nos.  169  and  5104  tended  to  shake  out  the  corn,  and  when  the 
sheaf  left  the  top  of  the  trough,  instead  of  dropping  soberly  down, 
it  was  usually  sent  spinning,  like  a  clown  turning  somersaults  in 
the  air.  The  trial  with  sheaves  was  in  almost  every  respect 
a  more  severe  test  than  with  hay  and  straw ;  three  machines 
VOL.  IX.— S.  S.  2  8 
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failed  to  get  through  the  work,  and  one  or  two  of  the  others 
were  choked  up  for  a  time  by  a  rapid  supply  of  sheaves. 

Before  describing  the  machines  it  may  be  well  to  glance  over 
Table  I.  and  note  its  chief  points  of  interest.  It  will  be  seen  that 
the  points  of  merit  awarded  to  each  machine  have  been  printed 
in  detail  under  each  head.  This  has  been  done,  notwithstanding 
the  caution  once  given  to  a  newly  appointed  colonial  judge — 
"  Give  few  reasons  for  the  judgments  you  pass.  The  judgment 
may  be  right  though  the  reason  may  be  faulty  ;"  for,  in  a  class  of 
machines  greatly  varying  in  design  and  execution,  some  advantage 
may  be  derived  from  thus  pointing  out  to  each  exhibitor  what  were 
considered  to  be  the  strong  and  the  weak  points  in  his  machine. 

In  comparing  the  columns  of  points,  however,  with  the  earlier 
columns  of  facts  that  evidently  should  be  considered  as  affecting 
them  (as  3  with  22.,  9  with  23,  6  and  7  with  28,  and  14  with  30j 
the  reader  must  remember  that  in  the  course  of  actual  trial  certain 
other  differences,  though  too  small  to  be  recorded,  would  influence 
the  award  of  points. 

In  column  3  a  single  line  suffices  for  the  machines  that  have 
their  horse-works  fixed  as  an  integral  part  of  the  machine  below 
the  frame,  but  two  lines  are  used  in  other  cases,  the  upper  one 
giving  the  price  of  the  elevator,  and  the  lower  the  price  of  the 
separate  horse-works.  The  question  of  price  is  of  greater  im- 
portance with  implements  like  elevators,  only  used  occasionally, 
than  with  those  that  are  in  constant  employment.  If  we  reckon 
that  15  per  cent,  should  be  written  off  annually  as  an  allowance 
for  interest  and  depreciation  in  value,  this  will  amount  to  IL  10«. 
on  a  machine  costing  50/.  An  elevator  will  take  the  place 
of  two  men  on  the  rick  after  it  has  reached  the  height  of  about  • 
8  feet.  On  a  farm  where  a  month's  work  is  done  in  stacking 
hay  and  corn  each  year  it  may  be  reckoned  that  the  elevator  will 
for  twenty  days  take  the  place  of  two  men,  costing  5^.  each  per 
diem  or  10/. ;  to  this  may  be  added  3/.  for  labour  saved  in  re- 
moving straw  from  the  threshing  of  corn  grown  on  the  same 
farm  ;  the  total  value  of  the  hand-labour  saved  will  thus  stand  at 
13/.  On  the  other  hand,  to  the  cost  of  the  machine  about  3/.  per 
annum  must  be  added  for  the  horse-labour  required  to  drive  it 
for  twenty  days  stacking  corn  and  hay  ;  in  stacking  straw  it  will 
be  driven  by  a  belt  from  the  threshing-machine,  and  will  require 
no  horse.  The  total  cost  is  thus  estimated  at  10/.  10*.,  ana  the 
total  saving  at  13/. ;  but  the  advantage  derived  from  the  use  of 
an  elevator  on  such  a  farm  is  to  be  sought  rather  in  the  superiority 
of  the  work  than  in  its  cheapness.  A  machine  costing  70/.  must 
similarly  be  charged  with  11/.  5^.  for  interest  and  depreciation, 
and,  in  the  case  supposed,  the  total  cost  would  then  stand  at 
14/.  5*.,  slightly  exceeding  the  cost  of  doing  the  same  work  by 
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hand.  Even  on  a  small  farm,  where  hand-labour  is  difficult  to 
obtain,  the  high-priced  machine  will  no  doubt  be  found  practi- 
cally economical  in  quickening  harvest  work,  especially  in 
showery  weather ;  but  some  such  calculation  as  the  above 
will  often  make  a  farmer  anxious  to  find  a  good  elevator  at  a 
moderate  price.  The  Judges,  therefore,  in  column  22,  allotted 
100  points  of  merit  as  the  maximum,  and  were  very  much 
pleased  to  find  the  machines  which  gave  the  best  results  in 
the  trials  among  those  lowest  in  price. 

In  column  4  the  weight  of  each  machine  has  been  entered  as 
reported  by  the  exhibitor.  Some  of  these  weights,  however, 
proved  to  be  merely  guesses,  and  very  inaccurate.  The  same 
difficulty  that  the  makers  had  found  at  home  we  encountered  at 
Hull ;  when  at  the  end  of  the  trial  we  sent  oflF  some  of  the 
machines  to  be  weighed,  the  carriage  frames  were  too  long  to  go 
upon  an  ordinary  weigh-bridge,  and  as  there  was  no  time  to  make 
the  special  arrangements  that  would  have  been  required,  we  were 
reluctantly  obliged  to  give  no  points  at  all  for  weight 

In  column  5  the  inside  length  and  breadth  of  each  trough  are 
given.  The  latter  varies  from  4  feet  to  4  feet  9  inches ;  for  hay, 
straw,  and  loose  corn  the  narrow  troughs  are  wide  enough,  but 
sheaves  of  corn  are  often  knocked  about  in  a  narrow  trough,  and 
will  even  sometimes  be  thrown  over  the  sides.  The  difference 
in  the  length  of  the  troughs  is  very  remarkable,  for  we  find  no  cor- 
responding difference  in  the  maximum  height  of  their  delivery 
(see  column  9).  The  shorter  troughs  were  generally  worked  at 
a  much  sharper  pitch,  and  had  rakes  provided  with  long  spikes ; 
and  it  is  obviously  much  cheaper  to  lengthen  the  teeth  than  the 
trough.  It  was  very  clearly  shown  by  these  trials  that  elevators 
provided  with  good  chains  and  long  teeth  may  be  raised  much 
nearer  to  the  perpendicular  than  some  makers  seem  to  imagine. 
The  longest  trough  of  all  (No.  4889,  Robey  and  Co.)  was  43  feet 
long,  but  was  only  raised  to  a  very  slight  incline  of  some  27 
degrees,  so  that  its  top  was  only  25  feet  above  the  ground.  If 
this  was  not  done  by  mistake,  it  must  have  been  necessitated 
by  a  faulty  construction  of  ladder-chain  and  pitch-wheels,  that 
would  not  bite  with  the  machine  set  at  a  sharper  angle. 

No.  165  (Barford  and  Perkins)  was  set  at  the  low  angle  of 
about  35  deo^rees  ;  three  other  machines  (Nos.  1455,  169,  and 
5164),  fitted  with  short  teeth  and  ladder-chains  of  the  same 
pattern,  were  all  worked  at  nearly  the  same  angle. 

The  two  machines  (No.  4391  and  4392)  exhibited  by  Messrs. 
Holmes  and  Sons,  although  their  ladder-chains  were  formed  of 
long  links,  were  yet  only  raised  to  an  angle  of  about  38  degrees. 
The  teeth  in  this  case  (see  column  7)  are  of  the  intermediate 
length  of  4  inches.     Most  of  the  other  machines,  provided  with 
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long-link  chains,  driven  by  octagonal  wheels,  were  worked  at  a 
much  sharper  angle,  averaging  about  45  degrees ;  two  of  these 
machines,  it  will  be  noted,  obtained  the  maximum  points 
(column  27)  for  cleanness  of  delivery.  The  machine  which  was 
worked  at  the  sharpest  incline  was  No.  5014  *  (S.  Lewin)  ;  the 
angle  in  this  case  was  about  53  degrees,  but  the  delivery,  though 
fair,  was  not  perfect.  We  may  thus  learn  from  column  5  that 
a  comparatively  short  trough,  worked  at  an  angle  of  45  to  50 
degrees,  will  be  better,  as  well  as  cheaper,  than  a  much  longer 
trough,  that  will  only  work  well  at  a  lower  inclination. 

The  depth  of  the  trough,  as  recorded  in  column  6,  indicates 
the  protection  afforded  against  wind.  This  is  a  point  of  con- 
siderable importance ;  for  without  sufficient  protection  neither 
hay  nor  straw  can  be  properly  elevated  in  windy  weather.  The 
weather  was  extremely  favourable  throughout  the  trials,  which 
were  necessarily  conducted  in  the  open  air;  the  heavy  clouds 
that  often  threatened  only  made  it  a  matter  of  congratulation 
that  the  trials  were  not  once  interrupted  by  rain  ;  had  the  heavy 
storm  that  fell  on  Saturday  afternoon  very  shortly  after  they 
had  been  concluded  occurred  at  any  other  time  of  the  week,  it 
would  have  stopped  the  work  for  the  time,  and  probably  have  so 
changed  the  condition  of  the  hay  and  straw  that  the  comparison 
of  results  from  each  machine  would  have  been  more  complicated 
than  it  was. 

The  absence  of  wind  throughout  the  trials  was  at  first  regretted, 
as  the  Judges  had  little  practical  test  to  guide  them  in  the  points 
of  merit  awarded  m  column  28.  On  the  other  hand,  short  trials  in 
gusty  weather  might  have  been  rather  misleading  than  otherwise, 
unless  we  had  been  able  to  test  the  force  of  the  wind  each  time. 
There  was,  however,  sufficient  wind  to  show  us  that  in  troughs 
of  the  same  depth  straw  was  more  apt  to  be  blown  away  by  the 
wind  from  a  quick-travelling  ladder  with  short  teeth  than  from 
one  with  longer  teeth  moving  more  steadily.  Protection  from 
wind  is  secured  in  some  machines  by  making  the  trough  itself 
deep,  and  in  others  by  adding  movable  wing-boards  to  a  com- 
paratively shallow  trough.  The  Judges  considered  the  latter 
arrangement  the  better. 

If  the  fixed  sides  of  the  trough  are  deep,  it  will  not  fold  up 
into  a  small  space.  In  still  weather  a  shallow  trough  may  be 
used  without  wings,  and  generally  a  single  board  on  the  wind- 
ward side  will  be  sufficient.  It  is  of  importance  that  the  trough 
should  be  light ;  its  weight  is  unnecessarily  increased  by  making 
it  permanently  deep  enough  for  use  in  a  strong  wind. 

In  column  7  it  will  be  seen  that  the  crossbars  or  rakes  of  the 
ladder  were  set  at  distances  varying  from  1  foot  10 J  inches  to 
5  feet  8  inches  apart ;  the  latter  distance  is  much  too  great ;  it 
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took  the  straw  and  hay  up  in  large  lumps  exposed  to  the  wind, 
instead  of  delivering  it  in  an  even  stream.  Each  rake  is  fur- 
nished with  teeth  varying  in  number  from  two  to  four,  and  in 
length  from  2  to  7;^  inches.  All  the  four  machines  with  very 
short  teeth  were  driven  at  a  great  speed,  and  although  placed  at 
a  low  angle  the  hay  frequently  rolled  back  during  its  ascent ; 
this  would  have  been  very  objectionable  in  elevating  loose  barley 
or  oats.  All  grain  thus  knocked  out  would  fall  on  one  spot,  and 
be  apt  to  heat  in  the  rick.  This  tendency  to  roll  back  may^ 
however,  as  we  have  already  said,  be  partly  due  to  the  shape  of 
the  hopper,  and  not  solely  to  the  shortness  of  the  teeth.  The 
best  work  was  done  by  the  longest  teeth,  and  the  arrangement  we 
like  best  was  found  in  the  two  machines  made  by  Messrs.  Tasker 
and  Sons,  where  the  rakes  were  only  1  foot  10 J  inches  apart,  each 
one  carrying  two  long  teeth,  arranged  like  harrow  teeth,  so  that  the 
teeth  in  one  rake  follow  in  the  spaces  left  by  the  teeth  of  its 
predecessor. 

In  column  8  it  may  be  noted  that  the  round  are  much  better 
than  the  square-shaped  hoppers ;  the  former  offer  great  facility  for 
taking  straw  from  a  threshing-machine  at  any  angle,  and  when 
made  of  wooden  staves  with  iron  hoops  they  combine  great 
strength  with  simplicity  and  neatness.  It  may  be  noticed  that 
two  of  the  square  hoppers  are  furnished  with  movable  backs, 
the  intention  being  that  as  the  trough  is  raised  the  back  board 
should  be  adjusted  to  preserve  the  same  angle  with  the  trough 
as  before.  This  adjustment  makes  a  fair  show  on  paper,  and  an 
intending  purchaser  may  suppose  it  will  increase  the  efficiency 
of  the  machine,  but  we  do  not  find  it  of  any  practical  value.  A 
fixed  hopper  of  proper  shape  holds  the  straw  equally  well  with 
the  trough  in  any  position. 

Column  9  gives  the  height  of  the  hopper,  measured  by  dropping 
a  line  from  its  top  edge  to  the  ground  ;  a  second  line  dropped 
from  the  spindle  of  the  top  drum  when  set  for  its  highest  work 
gave  the  second  line  of  figures  in  this  column.  It  is  desir- 
able that  the  back  of  the  hopper  should  not  be  much  more  than 
5  feet  from  the  [ground ;  this  is  a  common  height  for  the  side 
of  a  waggon  ;  every  additional  6  inches  will  therefore  add  to  the 
work  of  the  man  in  pitching  off  the  last  part  of  the  load.  In 
the  two  machines  that  stand  first  on  the  list  the  hoppers  were 
removed  previously  to  the  trials,  the  straw,  hay,  and  sheaves 
being  simply  thrown  upon  the  bottom  of  the  ladder ;  in  these 
cases  the  height  of  the  bottom  of  the  ladder  is  therefore  substi- 
tuted for  the  height  of  the  hopper.  In  column  23  the  points  of 
merit  for  Height  of  Delivery  are  recorded,  but  it  will  be  seen 
that  only  fifty  points  are  fixed  as  a  maximum.  The  Judges  were 
for  a  time  doubtful  whether  it  would  be  advisable  to  make  any 
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use  of  the  column  that  had  been  thus  headed.  No  previous  in- 
timation had  been  given  to  the  makers  of  any  standard  height 
that  might  correspond  to  the  horse-power  among  steam-engines, 
by  which  engines  of  the  same  nominal  horse-power  are  tested 
against  each  other.  The  fairest  method  that  occurred  to  us  was 
to  determine  first  what  height  would  be  considered  satisfactory 
on  the  majority  of  farms  throughout  the  kingdom,  and  then  to 
give  the  machine  that  delivered  to  that  height  such  marks  as 
would  leave  a  small  margin  of  advantage  to  machines  fitted  to 
build  stacks  of  the  exceptional  size  that  may  be  seen  on  a  few 
farms  in  Lincolnshire  and  elsewhere. 

In  future,  it  might  be  well  to  offer  prizes  for  elevators  that 
will  raise  hay  to  some  specified  height.  • 

In  this  trial  it  was  assumed  that  a  clean  delivery  of  25  feet 
high  would  meet  the  present  requirements  of  most  farms.  As  the 
use  of  elevators  extends,  the  average  height  of  our  stacks  may 
perhaps  increase ;  but  the  maker  who  succeeds  at  25  feet  will 
generally  be  able  to  execute  an  order  satisfactorily  for  a  machine 
to  deliver  at  30  feet  when  needed. 

In  column  10  it  will  be  noticed  that  six  out  of  the  fifteen  ele- 
vators  were  provided  with  plain  octagonal  chain-wheel  driving 
chains  formed  of  long  riveted  links,  varying  from  5|-  to  7j 
inches,  from  rivet  to  rivet  Among  these  six  are  found  all  the 
three  machines  that  gained  full  marks  in  column  27  for 
completeness  of  delivery.  As  each  of  these  long  links  leaves 
the  upper  octagonal  wheel  on  its  return  journey,  the  joint 
of  the  rivet  is  straightened  out  with  a  sudden,  slight  jerk,  which 
helps  to  shake  off  all  hay  or  straw  from  the  rakes ;  other  chains 
with  small  links  come  off  so  smoothly  from  the  upper  wheels 
that  straw  and  hay  often  remain  hanging  upon  them.  Two  other 
machines  (5527,  Robson,  and  5014*,  S.  Lewin)  also  had  chains 
formed  of  long  links,  but  in  these  cases  the  octagonal  wheels  were 
furnished  with  large  teeth.  Four  of  the  machines,  viz.  the  first 
three  and  the  sixth  on  the  list,  were  furnished  with  a  chain  com* 
posed  of  small  links  of  steel  wire.  No.  6  gauge,  turned  over  in 
hook  shape,  but  not  welded ;  these  were  driven  by  a  chain-whed 
with  a  notched  groove.  All  chains  are  more  apt  to  slip  on  the 
driving-wheel  when  the  trough  is  high  than  when  it  is  low; 
when  the  trough  is  quite  horizontal  the  lowest  point  of  the 
chain  will  be  in  the  middle,  at  an  equal  distance  from  either 
wheel ;  but  as  the  trough  is  gradually  raised,  the  curve  in  the 
under  side  of  the  ladder-chains  is  brought  nearer  and  nearer  to 
the  lower  (driving)  wheels ;  if  there  is  much  slack,  or  if  the 
links  are  small,  they  will  soon  begin  to  slip  round  the  wheels.  In 
the  description  of  Messrs.  Taskers'  elevator  (No.  4841),  there  is 
pointed  out  a  very  ingenious  and  effective  method  of  artificially 
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keeping  the  curve  of  the  slack  chain  midway  between  the  upper 
and  lower  wheels,  even  when  the  trough  is  raised  to  its  full  height. 
In  other  machines,  it  is  endeavoured  to  overcome  the  difficulty 
by  screws,  which  keep  the  chain  well  stretched,  but  it  must  in  this 
way  be  subject  to  a  considerable  strain  to  prevent  any  slackening 
in  its  return  journey.  The  other  varieties  of  chains  and  wheels 
were  each  of  a  different  pattern,  and  will  therefore  be  best  described, 
in  treating  of  the  separate  construction  of  each  machine. 

In  the  three  columns,  11,  12,  and  13,  that  describe  the  travel- 
ling wheels,  it  may  be  noticed  that  a  large  proportion  are  of  cast 
iron,  and  of  small  diameter ;  such  wheels  may  suffice  for  moving 
a  machine  about  the  rickyard,  but  are  not  fitted  for  one  that  is 
intended  to  be  frequently  drawn  from  one  farm  to  another  over 
rough  roads.  All  the  wooden  wheels  may  be  reported  as  good, 
and  among  the  iron  ones  three  with  wrought-iron  spokes,  viz. 
Holmes'  (No.  4392),  Ashby  cSc  Co.'s  (No.  4676),  and  Taskers'  (No. 
4839)  are  very  good  ;  while  among  the  cast-iron  wheels  Taskers' 
(No.  4841),  protected  by  a  half-inch  wrought-iron  tire,  is  by  far 
the  best. 

The  great  distance  between  the  fore-  and  hind-wheels  that  in 
some  cases  will  be  noticed  as  registered  in  column  13  must 
make  those  machines  awkward  to  turn,  but  where  the  horse 
walks  beneath  the  trough  and  between  the  fore-  and  hind-frames, 
as  in  the  two  machines  at  the  head  of  this  list,  this  distance 
cannot  well  be  avoided. 

Column  14  gives  us  the  size  of  each  machine  when  packed  for 
travelling,  or  for  putting  away  in  a  shed.  The  first  dimension, 
that  of  height,  was  regarded  as  the  one  of  most  importance.  A 
machine  exceeding  9  feet  in  height  cannot  be  put  under  an 
ordinary  cart-shed.  It  is  satisfactory  to  find  a  considerable  im- 
provement in  tlie  compactness  of  these  machines  since  they  were 
first  introduced. 

A  very  small  breadth^  on  the  other  hand,  cannot  be  considered 
good  ;  when  a  strong  side  wind  is  blowing,  a  narrow  machine 
working  at  the  height  attained  by  the  one  first  on  the  list  has  an 
unpleasant  appearance  of  instability. 

Column  15  brings  before  us  the  important  and  much-debated 
question  whether  it  is  better  to  make  the  horse-power  separate, 
or  a  fixed  part  of  the  machine  working  below  the  trough. 

Among  the  advantages  claimed  for  the  latter  arrangement  is 
that  it  takes  less  time  to  prepare  one  than  two  machines  for 
work,  and  it  will  be  observed  that  in  the  trial  a  machine  with 
horse-gear  attached  (No,  4391)  took  less  time  than  any  other 
(eight  minutes)  to  adjust ;  but  it  should  be  also  noticed  that  the 
four  machines  that  took  the  next  shortest  time  to  adjust  all  had 
their  horse-gears  independent,  while  the  machine  that  took  £eiT 
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longer  than  any  other  (forty-seven  minutes)  had  its  horse-gear 
attached. 

Although  when  each  machine  is  first  brought  out  from  the  shed 
folded  up,  one  form  will  generally  take  as  long  a  time  as  the 
other  to  set  to  work,  yet  after  they  are  once  opened  it  will  take 
much  less  time  to  shift  the  self-contained  machine  from  one  rick 
to  another  than  to  move  separately  the  independent  machine  and 
the  separate  horse-gear  to  work  it. 

These  self-contained  machines  possess  another  indisputable 
advantage — they  occupy  less  room  in  the  rickyard.  The  horse 
working  beneath  the  trough,  and  between  the  waggon  and  the 
rick,  no  further  space  is  needed.  With  the  other  machines  it 
is  sometimes  difficult,  when  the  rickyard  is  nearly  full,  to  find 
sufficient  space  for  the  separate  horse-works.  Another  advantage 
that  has  been  claimed  for  this  form  of  machine  is  that  the  horse- 
power being  applied  more  directly,  there  will  be  less  of  it  lost 
in  overcoming  friction.  The  results  of  the  last  trial,  however 
(given  on  Table  II.),  will  show  that  in  the  machines  subjected 
to  mechanical  tests  this  advantage  was  very  small. 

On  the  other  hand,  certain  disadvantages  must  be  noted  against 
these  self-contained  machines.  The  hay  or  corn  that  falls  from 
the  waggon,  the  rick,  or  the  machine,  drops  upon  the  horse-track, 
and  in  the  course  of  a  day's  stacking  a  considerable  quantity 
will  be  thus  fouled  by  the  droppings  and  treading  of  the  horse. 
When  a  separate  horse-gear  is  used,  this  inconvenience  and  loss 
is  avoided.  Another  inconvenience  is  found  in  the  height  of 
the  hopper ;  when  the  horse  works  below,  the  hopper  must  be 
placed  higher  than  the  side  of  a  waggon  ;  we  thus  give  the  man 
on  the  waggon  a  part  of  the  work  that  we  wish  to  save  by  the  use 
of  a  machine-elevator.  In  the  two  machines  first  on  the  list,  this 
difficulty  was  overcome  by  removing  the  hopper,  but  more  hay 
and  com  then  dropped  by  the  horse-track.  Another  objection 
that  has  been  hitherto  made  to  these  machines,  is  that  the 
horse-gear  being  beneath,  they  cannot  be  folded  down  low 
enough  to  go  under  an  ordinary  cart-shed  ;  this  difficulty,  how- 
ever, has  been  quite  overcome  in  the  case  of  the  Beverley  Iron 
Works  machine,  which  folded  down  to  7  feet  7  inches,  lower 
than  any  other  machine  in  the  trial.  There  is  an  advantage 
in  having  the  horse-power  separate,  since  on  many  farms  it  wiU 
be  useful  for  chaffcutting  or  other  work  when  not  wanted  for 
stacking. 

Although  the  Judges  were  of  opinion  that  the  balance  of 
advantages  rests  with  the  machines  provided  with  separate 
horse-gear,  yet  the  other  form  of  machine  has  such  decided 
merits  that  it  will  probably  be  preferred  on  many  farms;  it 
was,  therefore,  with  great  satisfaction  that  they  found  machines 
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of  both  classes  showing  a  great  improvement  in  construction 
since  they  were  exhibited  last  year  at  Cardiff. 

In  describing  the  machines  it  will  be  convenient  to  classify 
them  according  to  the  principles  of  their  construction.  I  shall, 
therefore,  leave  the  four  with  horse-power  below  the  frame  to  be 
described  last.  Nine  of  the  other  eleven  machines  are  carried 
upon  four  wheels,  and  the  other  two  upon  two  wheels  only ; 
taking  the  four-wheeled  machines  first,  it  will  be  seen  that  three 
of  them  fold  the  upper  part  of  the  trough  down,  two  of  them  slide 
it  telescopically  into  the  lower  part  of  the  trough,  and  three 
fold  it  over  to  lie  flat  upon  the  lower  half,  while  in  the  ninth 
machine  a  net  is  substituted  for  the  ladder  and  trough. 

2Co.  4841.  Tasker  and  Sons.  This  machine  is  in  many  respects  a  great  im- 
provement on  the  four-wheeled  machine  by  the  same  makers,  that  was  highly 
commended  at  Cardiff,  and  described  and  illustrated  in  last  year's  Report.* 
The  trough  now  folds  downwards  instead  of  over,  and  is  well  braced  with  iron. 
A  very  simple  arrangement  for  raising  and  folding  it  now  takes  the  place  of 
the  complicated  contrivance  of  poles  and  ropes  then  used.  The  carriage-frame 
is  lighter,  the  hopper  is  round  instead  of  square,  and  a  clever  device  is  adopted 
for  keeping  the  ladder-chains  taut.  The  trough  is  raised  by  the  wire-rojoes 
wound  upon  V-o;rooved  pulleys,  and  fastened  to  the  heads  of  the  two  movable 
shafts  which  terminate  in  friction-rollers;  it  will  be  seen  that  the  bottoms 
of  these  shafts  revolve  upon  the  iron  axle  of  the  fore- wheels;  this  is  an  im- 
])rovement  on  a  similar  arrangement  shown  last  year  in  Messrs.  Marshall  and 
Sons*  machine ;  the  shafts  there  rested  on  the  fore-part  of  the  carriage-frame, 
and  the  chains  at  first  starting  worked  at  such  an  acute  angle  with  the 
rods,  that  power  was  wasted,  and  the  winch  unfairly  strained.  The  friction- 
rollers  at  the  top  of  these  shafts  run  beneath  metal  rails  on  the  imder  side  of  the 
trough.  At  their  lower  extremities  these  rails  are  made  to  project  from  the 
under  side  of  the  trough  ;  as  soon  as  the  shafts  are  drawn  back  far  enough  to 
reach  the  curved  parts  of  the  rails,  the  trough  itself  rises  at  a  quicker  rate, 
and  the  friction- rollers  beojin  to  act  as  pulleys  to  the  ladder-chains,  keeping 
the  curve  of  the  slackened  chains  away  from  the  wheels  that  drive  them  at 
the  bottom  of  the  trough.  In  Fig.  4,  p.  620,  showing  the  machine  unfolded,  the 
trough  is  not  raised  to  its  full  height,  and  the  shafts  must  be  drawn  two  or  three 
feet  further  back  before  the  rollers  will  reach  the  projecting  parts  of  these  rails. 
The  wire  rope  that  moves  the  shafts  is  wound  upon  a  drum  furnished  with  two 
V-shaped  grooves ;  in  the  second  of  these  another  wire  rope  is  carried  tightly 
wound  up  when  the  trough  is  open.  It  will  be  noticed  that  the  trough  when 
opened  is  braced  by  means  of  wire  ropes  attached  near  its  two  extremities  and 
carried  over  two  short  wood  poles ;  when  the  trough  is  to  be  folded  the  lower 
end  of  these  ropes  is  hooked  on  to  the  spare  ropes  in  the  second  V-puUeys. 
The  trough  having  been  previously  lowered,  the  handle  is  turned  and  the 
shafts  are  drawn  up ;  the  second  ropes  are  then  slackened  out  till  the  top  of  the 
trough  hangs  down  and  can  be  fastened  to  the  axle  of  the  fore-wheels,  as  shown 
in  Fig.  5.  In  this  figure  the  daughtsman  has,  by  mistake,  represented  the 
hopper  as  square  instead  of  round.  Fig.  5  shows  the  machine  folded  for 
travelling  short  distances,  but  by  lowering  the  shafts  until  their  pulleys  touch 
the  joints  of  the  trough  it  can  be  packed  in  much  smaller  compass  for  nutting 
away  in  a  shed.  The  trough  of  this  machine  is  well  braced,  of  ample  width, 
and  not  too  heavy  ;  the  round  hopper  formed  of  iron-bound  wooden  staves  is 

♦  *  Joum,  Royal  Agric.  Soc.,'  2nd  Series,  vol.  viii.  Part  2.  No.  XVI.  p.  450. 
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Figs.  4  and  5. —  W.  Tasker  and  Sons'  Prize  Stocking-Machine^ 
No.  4841. 


Fig.  4. — ^Machine  ready  for  work. 


Fig.  5.— Machine  folded  for  travelling. 
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of  an  excellent  pattern,  the  oak  carriage-frame  is  of  great  strength ;  the  worm 
and  cog-wheel  for  raising  the  trough  and  the  joint  of  the  shaft  from  the  horse- 
gear  are  furnished  with  iron  caps  to  prevent  hay  or  straw  from  catching  in 
them.  The  teeth  are  attached  to  the  rake-heads  by  nuts  and  screws,  and  are 
forged  with  a  collar  that  helps  to  keep  them  firm.  The  point  most  open  to 
criticism  in  the  machine  is  the  size  of  the  pulleys  on  which  the  wire  ropes  are 
wound,  their  diameter  at  the  bottom  of  the  groove  is  only  7i  inches ;  it  is 
not  well  to  bend  wire  rope  so  sharply,  and  we  would  reconmiend  that  the 
pulleys  should  be  made  larger.  With  this  single  minor  exception,  the 
machine  is  of  admirable  construction  and  workmanship.  Its  price  contrasts 
very  favourably  with  those  of  many  machines  of  inferior  make. 

No.  5586.     WdUis  and  Steevens.     The  trough  is  here  raised  by  a  rack  and 

Fig.  6. — Messrs,  WaUts  and  Steevens*  Siacking-Nachtney  No.  5588. 
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pinion,  on  Hayes's  principle,  but  to  prevent  these  cast-iron  racks  from  being 
broken  by  a  lateral  strain  from  the  action  of  wind,  or  from  a  sudden  jar  when 
moving  with  the  trough  raised  for  work,  two  trussed  oblique  wooden  shafts 
prevent  the  trough  from  swaying  on  either  side. 

In  opening  the  trough  the  upper  part  is  disengaged  from  the  carriage-frame, 
to  which  it  is  fastened  when  travelling ;  the  trough  is  then  partially  raised  by 
the  rack  and  pinion ;  the  upper  part  is  then  raised  by  a  prop,  which  supports 
it  at  the  farthest  extremity  ;  the  main  part  of  the  trough  is  then  lowered  on 
the  rack,  till  the  joint  between  the  two  parts  closes,  and  is  kept  fast  by  a  self- 
acting  hook-and-eye;  three  light  iron  rods  form  a  truss  to  each  side  of  the  trough. 
Since  the  Cardiff  Meeting,  the  rake-heads,  teeth,  and  chains  of  this  machine 
ftiave  been  strengthened,  and  their  mode  of  attachment  improved;  the  teeth 
are  now  fastened  by  nuts  instead  of  rivets,  so  that  if  one  is  accidentally  bent, 
it  can  be  taken  out,  straightened,  and  replaced  in  a  few  minutes.  The  back 
of  the  hopper  can  now  be  adjusted,  so  that  its  slope  can  be  reflated  to  suit 
the  inclination  of  the  trough.  The  substitution  of  a  round  for  the  square 
jshaped  hopper  would  improve  this  machine,  and  enable  it  to  take  straw  from 
A  thrashing-machine  at  any  angle. 

A  wooden  hood  is  used  in  delivering  hay  and  straw  against  a  head-wind. 
In  delivering  sheaf-corn,  a  light  hanging  platform  of  long  wooden  laths  was 
suspended  under  the  top  of  the  trough ;  the  laths  being  free  at  their  outer 
extremities,  and  placed  with  a  forward  dip,  the  sheaves  as  they  fall  upon 
them  are  lightly  thrown  forward,  and  are  thus  delivered  well  into  the  middle 
of  the  rick.  The  workmanship  of  this  machine  is  good,  the  carriage-frame 
is  of  white  deal,  the  oblique  shafts  are  of  oak. 

No.  5527.  T,  Bohson.  This  machine,  although  it  failed  in  the  trial  with 
sheaf-corn,  is  much  better  in  design  than  in  execution.  It  contains  some 
original  contrivances,  that  show  much  ingenuity  in  the  exhibitor,  but  he  has 
apparently  been  unable  to  put  his  inventions  in  such  a  practical  form  as  he 
might  have  done  if  he  had  command  of  a  larger  factory. 

A  new  idea,  though  roughly  worked  out,  is  often  of  great  public  value,  and 
for  this  reason  its  exhibition  even  in  a  crude  form  is  to  be  commended.  It 
will  not,  however,  much  benefit  the  exhibitor,  except  as  a  proof  of  ability  that 
might  otherwise  be  ]  asscd  over  without  meeting  with  the  encouragement  it 

deserves.  The  top  of  the  trough 
\  ^  -"^  ^o«  '  •  is  made  to  fold  under ;  it  is 

opened  out  for  work  in  a  manner 
very  similar  to  that  described 
in  the  last  machine,  but  is 
raised  by  an  original  contri- 
vance of  sliding  rods,  sketched 
in  Fig.  7.  A  rope  passes  over  a 
pulley  at  the  top  of  the  lower 
rod,  then  down  a  groove  be- 
tween two  rods,  and  is  fastened 
to  the  bottom  of  the  upper 
rod ;  when  this  rope  is  wound 
up  the  upper  pole  slides  up, 
and  so  raises  the  trough. 
Another  device  peculiar  to  this 
machine  is  a  semicircular  metal 
bearing  at  the  back  of  the  hop- 
per, which  supj)orts  a  shaft 
that  can  be  placed  at  any  angle, 
and  carries  at  one  extremity  a  pulley  to  receive  the  belt  from  a  thresbmg- 
machine,  and  at  the  other  end  terminates  in  a  bevel-wheel,  that  drives  the 
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shaft  of  the  lower  chain-wheels ;  these  latter  are  octagonal,  of  cast  iron,  with 
long  teeth,  working  into  the  double  links  of  the  ladder-chain.  This  chain  of 
double  and  single  links  alternately  might  be  recommended  for  its  durability,, 
but  we  are  inclined  to  think  a  chain  driven  by  a  plain  octagonal  wheel,  as. 
used  in  the  machines  previously  described,  is  better  in  principle. 

Of  the  two  machines  with  telescopic  troughs.  No.  1234  (/.  Coultas,  Fig.  1,. 
p.  609)  is  in  all  the  principles  of  its  construction  similar  to  the  machine 
exhibited  last  year  at  Cardiff  by  Messrs.  Clayton  and  Shuttleworth,  which, 
then  took  the  first  prize,  and  is  described  and  illustrated  on  page  454  of 
the  *  Journal '  for  1872  (Second  Series,  vol.  viii.  Part  2,  No.  XVI). 

On  comparing  the  telescopic  with  the  folding-troughs  we  may  notice,  that 
while  the  former  possess  some  advantages  in  avoiding  the  use  of  hinges,  yet, 
on  the  other  hand,  they  occupy  more  space  when  packed.  The  ladder-chains 
to  this  machine  are  of  common  links,  and  driven  by  a  skeleton- wheel.  The 
upper  chain-wheels,  and  all  the  guide-pulleys  are  grooved  to  keep  the  chain, 
in  a  straight  line.  A  wheel  and  pinion  for  quick  motion  were  used  in  the 
horse-gear ;  although  the  ladder  was  driven  at  a  higher  speed  than  usual,  it 
travelled  smoothly  ;  and  the  chief  objection  to  the  pace  was  that,  in  conjunc- 
tion with  the  long  curved  teeth  of  the  rakes,  it  had  a  tendency  to  spin  the 
sheaves  as  they  fell  to  the  rick.  The  driving-rod  from  the  horse- gear  waa 
well  protected  where  it  crossed  the  horse-track  by  passing  it  through  a 
3-inch  gas-pipe.  It  is  an  advantage  to  have  the  trough  light,  but  in  thift 
case  the  lightness  has  not  been  sufficiently  combined  with  strength.  In  all 
other  respects  the  machine  is  strongly  made,  and  of  good  workmanship ;  the 
travelling-wheels  are  of  wood.     A  hood  is  provided  of  wood  and  canvas. 

No.  4889.  Robey  and  Co,  In  its  general  plan  this  machine  resembles  the 
last,  its  trough  being  telescopic,  the  ladder-chain  is  also  plain,  and  driven  by 
a  wheel  with  notched  groove.  It  differs  from  it,  however,  in  one  important 
item,  lightness  of  working  parts  has  here  been  sacrificed  to  strength.  The 
lower  part  of  the  trough  is  strongly  framed  of  wood,  but  is  too  long  and  tod 
heavy  for  the  very  moderate  height  attained  in  the  trial.  The  total  length  ofi 
the  trough  is  43  feet,  yet  it  was  only  worked  to  25  feet,  a  height  attained 
efficiently  by  Messrs.  Wallis  and  Steevens*  machine,  with  a  trough  only  28 
feet  G  inches  long.  Wo  found  strength  and  lightness  in  troughs  best  ob- 
tained by  the  use  of  iron  braces,  wooden  framing  being  often  too  heavy. 
The  rake-heads  were  rather  too  heavy,  and,  instead  of  being  flat,  were  made 
with  an  almost  sciuare  section ;  this  would  produce  a  tendency  to  turn  over 
in  working,  and  to  i)revent  this  an  extra  chain  passes  down  the  middle  of  the 
ladder,  each  length  of  this  chain  is  fastened  to  the  under  side  of  one  rake, 
and  to  the  upper  side  of  the  following  rake.  This  contrivance  effectu- 
ally prevents  the  rakes  from  turning  over,  but  it  increases  the  draught  of  the 
ladder,  which,  from  the  low  inclination  and  great  length  of  the  trough, 
must  in  any  case  have  been  heavy.  The  guide-rails,  which  in  all  other  ma- 
chines were  continued  down  the  whole  length  of  the  trough,  and  serve  to» 
raise  the  rake-heads  about  2  inches  from  the  floor,  were  omitted  in  the 
lower,  and  placed  too  far  apart  in  the  upper  part ;  the  consequence  was,  that 
the  heavy  rake-heads,  knocking  directly  upon  the  floor  of  the  trough,  tended 
to  thresh  out  corn  in  the  trial  with  sheaves,  and  made  the  work  very  heavy 
for  the  horse.  The  middle  chain  was  found  objectionable  also  in  the  earlier 
trials,  for  hay  and  straw  were  caught  by  it,  and  delivered  under  the  machine 
instead  of  \x\yoTi  the  rick.  The  hood  is  formed  of  sheet-iron  and  wood.  The 
workmanship  throughout  is  substantial.  An  economy  in  price  and  horse 
labour  might  be  obtained  by  using  a  shorter  trough  at  a  sharper  pitch. 

No.  5014.*  Stephen  Lewin.  This  machine  is  almost  identical  in  all  re- 
spects with  the  one  by  the  same  maker  that  obtained  the  second  prize  last 
year  at  Cardiff,  and  is  described  and  illustrated  on  page  455  of  the  *  Journal* 
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for  1872.  The  only  i)omts  of  difference  are  that  the  trough  is  3  feet  shorter, 
and  five  movahle  boards  have  been  added  to  increase  the  size  of  the  hopper, 
these  boards,  of  half-inch  deal  hasped  together,  are  not  in  anyway  an  improye* 
meut,  and  were  at  once  condemned  as  too  slight  to  bear  ordinary  usage ;  the 
accidental  backing  of  a  waggon  against  the  hopper  in  the  course  of  the  trial 
confirmed  this  opinion,  by  breaking  this  upper  frame.  If  a  well-made  cir- 
cular hopper  had  been  substituted  for  this  unfortunate  contrivance,  the 
points  given  for  stability  would  have  been  considerably  improved. 

It  will  be  noticed  that  this  machine  was  adjusted  for  work  by  one  man. 
The  apparatus  for  raising  and  for  folding  the  trough  works  with  great  sim- 
plicity, and  has  been  described  as  of  great  strength,  but  adding  considerably 
to  the  weight  of  the  machine.  A  handle,  placed  upon  a  worm  spindle, 
actuates  a  set  of  gearing  that  moves  two  toothed  quadrants,  fixed  upon  the 
base  of  wooden  shafts ;  friction-rollers  at  the  upper  extremities  of  these  shafts 
clip  the  angle-iron  on  each  side  of  the  trough.  Spindles  through  the  base  of 
the  shafts  enable  them  to  turn  upon  bearings  fixed  to  a  short  frame  i^aced 
above  the  fore- wheels.  On  comparing  the  columns  5  and  9,  it  will  be  found 
that  this  machine  was  worked  at  a  sharper  pitch  than  any  others  in  the 
trial ;  although  it  did  not  obtain  so  high  a  position  as  it  held  last  year,  it 
will  be  seen  that  only  three  surpassed  it  in  the  total  points  of  merit.  The 
pleasure  of  finding  one  of  the  prize  takers  of  last  year  courageous  enoush 
to  enter  the  lists  a  second  time,  was  lessened  when  it  was  found  that  "Se 
only  change  introduced  was  for  the  worse.  In  a  class  that  is  making  rapd 
strides  towards  perfection,  the  competitor  who  stands  still  must  qoicldy  mid 
himself  surpassed.  In  this  case  I  hope  that  a  temporary  failure  will  only 
stir  to  fresh  efforts,  resulting  in  new  success. 

No.  169.  Bar/ord  and  Perkins.  In  this,  and  the  machine  next  to  be  de- 
scribed, the  trough  is  divided  by  hinges  into  two  equal  parts,  and  in  folding 
the  upper  half  is  turned  over  to  lie  upon  the  lower  part  For  folding  and 
for  raising  the  trough,  hemp  ropes  are  used,  passing  over  a  pulley  at  the 
top  of  vertical  wooden  shafts,  rising  from  the  carriage-frame  on  eitner  side. 
The  weight  of  the  upper  part  of  the  trough  rests  entirely  on  these  ropes ; 
they  ought  therefore  to  be  carefully  tested  at  the  beginning  of  each  season, 
and  it  would  be  better  to  avoid  the  use  of  a  perishable  material  by  substi- 
tuting ropes  of  iron  wire,  although  these  would  require  larger  pulleys.  The 
trough,  and  the  ropes  and  poles  required  for  raising  it  are  precisely  similar  to 
those  used  in  No.  165  machine,  and  illustrated  in  Fig.  10,  p.  629. 

An  arrangement  peculiar  to  this  machine  is  provided  to  keep  the  shaft  from 
the  horse-gear  nearly  horizontal,  and  thus  avoid  the  loss  of  power  that  results 
from  the  sharp  inclination  at  which  the  length  next  the  elevator  is  usually 
placed.  Two  light  iron  brackets  beneath  the  carriage-frame  carry  a  shaift  on 
the  same  level  as  the  shaft  from  the  horse-works,  to  which  it  can  be  attached 
at  either  end ;  at  its  other  extremity  it  carries  a  pulley,  from  which  a  short 
leather  belt  drives  the  shaft  for  the  lower  chain-wheels.  The  use  of  leather 
here  is  objectionable,  the  belt  would  be  apt  to  slip  in  damp  weather.  The 
rounded  hopper  of  sheet-iron  provided  by  these  makers  is  not  equal  in  strength 
to  the  wooden  ones,  but  is  more  convenient  than  those  made  square.  A  good 
form  of  hood  is  provided  of  canvas,  stretched  over  iron^rods.  The  £ort 
teeth  on  a  quick-driven  ladder  have  already  been  described,  as  inferior  to 
longer  ones  with  a  slower  motion. 

No.  5104.  Perkins  and  Co.  This  machine  is  very  similar  to  the  one  last 
described,  and  it  will  therefore  be  sufficient  to  describe  the  points  in  which  it 
differs.  The  chief  novelty  is  a  contrivance  for  raising  the  hopper  and  bottom 
of  the  trough,  when  required  to  work  at  a  great  height ;  this  is  done  by  fixing 
the  driving-shaft,  and  the  bottom  of  the  trough,  not  upon  the  carriage-frame  as 
i»  usually  done,  but  upon  the  extremities  of  two  wooden  elbow-pieces,  taming 
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like  bell-cranks,  by  means  of  rope  and  pulley  upon  bolts  fixed  to  the  frame, 
which  pass  through  them  at  their  angles.  The  shaft  from  the  horse-works 
drives  a  chain-wheel  at  one  of  these  angles,  and  a  steel  chain  conveys  the  power 
to  the  ladder-shaft  at  the  bottom  of  the  hopper.  This  substitution  of  steel 
for  leather  is  an  improvement  on  the  machine  last  described.  While  the 
rick  is  low  the  bottom  of  the  trough  is  near  the  ground,  but  is  raised  from 
3  to  7  feet  higher  by  moving  the  crank.    In  the  illustration  given.  Fig.  8,  the  top 

Fig.  8. — Messrs.  Perkins  and  Co*s  Stocking-Machine,  No.  5104. 


of  the  trough  has  been  raised  by  the  long  ropes  to  its  full  height,  the  hopper  has 
been  removed,  and  the  bottom  of  the  trough  is  partly  raised.  As  the  hopper- 
end  is  raised,  the  delivery-end  is  pushed  farther  on  to  the  stack.  The  cost  of 
this  contrivance  is  moderate,  adding  only  5/.  to  the  price  of  the  machine. 
Although  the  inclination  of  the  trough  was  reduced  by  elevating  its  lower 
end,  this  was  not  sufficient  to  prevent  the  straw  rolling  back  on  its  passage, 
owing  to  the  shortness  of  the  teeth.  Towards  the  end  of  the  trial  with 
straw  we  had  an  illustration  of  the  evil  of  driving  the  ladder-chains  by 
chain-wheels  with  a  small  groove.  The  groove  on  one  of  the  wheels  was 
partially  filled  up  by  straw  wrapping  around  it,  thus  increasing  its  diameter, 
and  causing  the  chain  on  the  opposite  wheel  to  slip  twice  ;  the  diameters  of  the 
wheels  being  made  different,  the  two  chains  of  the  ladder  travelled  at  different 
paces.  To  prevent  the  rake-heads  from  turning  over,  iron  spurs  were  used ; 
although  they  effected  the  purpose  for  which  they  had  been  added,  they  had 
the  bad  effect  of  catching  the  straw  and  dragging  it  back. 

The  two-wheeled  elevators  come  next  in  order.  The  first  of  these  (No.  4839, 
Tasker  and  Sons)  is  in  all  respects  the  same  machine  as  was  highly  com- 
mended last  year  at  Cardiff,  and  will  be  found  illustrated  and  described  o& 
page  452  of  the  *  Journal  *  for  1872.  It  was  not,  however,  shown  in  quite 
so  good  a  form  as  last  year,  for  the  wooden  slats  then  used  as  a  proteo- 
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tion  from  wind  had  been  omitted,  and  the  trough  was  curved  by  bracing 
the  top  part  too  tightly,  so  that  straw  rolled  back  when  near  the  top  of  the 
trough.  Sheaf  corn  was  however  fairly  delivered,  llie  workmanship  in  this 
machine  is  good. 

No.  4676.  Ashhy,  Jefferj/,  and  Luke.  The  chief  novelty  in  this  machine 
is  the  attempt  to  substitute  a  single  india-rubber  belt  for  the  two  chains  that 
usually  carry  the  rake-heads ;  this  form  of  ladder  carried  the  hay  and  straw 
up  fairly,  but  brought  much  back,  hanging  on  the  rake-head  and  long 
curved  teeth.  Faulty  contrivance  was  at  once  apparent  when  the  trial  with 
sheaf-corn  began  ;  the  loose  grains  fell  upon  the  india-rubber  belt,  and  getting 
between  it  and  the  smooth  round  pulley  that  drove  it,  caused  it  to  slip  so 
much  that  the  trial  could  not  be  continued.  One  of  the  workmen  crawled 
under  the  machine,  and  in  attempting  to  correct  the  fault  was  caught  by  one 
of  the  rakes,  the  tooth  going  through  the  back  of  his  waistcoat ;  a  serious 
accident  was  feared,  and  everyone  felt  much  relieved  at  the  giving  way,  not 
of  the  waistcoat,  but  of  the  tooth,  which  broke  out  of  the  mke-head.  A 
firmer  attachment  for  the  teeth  would  be  an  improvement  for  ordinary'  work. 
The  troiij^h  is  raised  by  ropes  passing  over  the  heads  of  upright  wooden-shafts. 
It  was  stated  that  this  machine  had  only  been  tried  at  home  with  hay  and 
straw,  but  never  with  sheaf-corn.  The  Judges  cannot  too  strongly  impress 
upon  exhibitors  the  imix)rtance  of  trying  each  machine  thoroughly  at  hom» 
before  it  is  entered  for  competition :  a  disregard  of  this  obvious  precaution 
must  almost  always  be  regretted,  alike  by  judges  and  makers.  This  remark 
receives  a  still  more  emphatic  illustration  in  the  machine  next  to  be  described. 

No.  4952.  Henry  Wright.  'J'he  jierformance  of  this  machine  was  most 
unsatisfactory  in  each  of  the  trials.  The  horse-gear  sent  with  it  was  from  a  new 
pattern,  and  had  never  been  previously  tried.  It  was  soon  found  impossible 
to  work  it,  and  both  the  machines  had  to  be  withdrawn  from  the  first  trial 
with  hay  and  straw.  The  elevator  consists  of  a  four-wheeled  carriage-frame, 
with  a  wooden  hopper ;  no  trough  is  used,  and  a  long  revolving  net  takes  the 
place  of  trough  and  ladder.  Hemp-ropes  form  the  sides  of  the  net,  and  are 
carried  over  grooved  driving-pulleys  at  the  bottom,  and  grooved  guide-pulleys 
at  the  top  and  sides  of  two  long  oblique  ash-shafts ;  these  shafts  turn  at  their 
bases  upon  the  carriage-frame,  and  are  raised  or  lowered  by  ropes  passing 
over  the  heads  of  two  other  shafts,  raised  nearly  vertically  from  the  carriage- 
frames.  The  oblique  shafts  are  divided  into  two  halves,  and  the  upper  halves 
slide  down  over  the  lower  when  packed  for  travelling.  Each  of  the  upright 
shafts  was  simply  fastened  to  the  frame  by  a  bolt  through  its  base,  and  was 
not  in  any  way  stayed,  except  by  a  cross-bar  connecting  it  with  its  fellow  at 
the  t()p.  The  wliole  weight  of  the  net  and  its  oblique  rods  resting  upon  these 
upright  shafts  they  soon  lost  their  perpendicular  position,  and  the  whole 
upper  framework  threatened  to  fall  over  on  one  side.  The  snapping  of  one 
of  the  ro|)es  that  formed  the  side  of  the  net  soon  brought  the  trial  >vith  sheaf- 
corn  to  an  end. 

It  is  much  to  be  regretted  that  an  untried  machine  of  a  new  pattern  was 
in  tliis  case  entered  for  trial;  the  exhibitor  has  long  been  a  maker  of  elevators, 
and  it  would  have  been  instmctivc  to  compare  a  net-elevator  with  others,  if  it 
had  been  brought  in  a  form  fit  for  working.  In  this  instance  stability  had  been 
altogether  sacrificed  in  an  attempt  at  lightness  of  working.  While  the  Judges 
condemned  the  machine  tried,  they  must  not  be  understood  to  condemn  the 
syst(  m  of  em[)loying  a  net  instead  of  a  trough  and  ladder,  for  the  example 
entered  was  not  brought  out  in  a  fair  working  form.  From  the  very  imperfect 
example  tried,  it  was  clear  that  a  net  could  be  worked  at  a  low  expenditure  of 
power;  in  the  trial  with  straw,  the  machine  was  easily  worked  by  hand  after 
the  horse-power  failed.  The  protection  from  wind  was  also  better  than  was 
expected  for  the  wind  passing  freely  through  all  the  meshes  of  the  net,  its 


and  Miscellaneous  Implements  at  Hull, 


627 


force  was  not  concentrated  at  any  one  part.  When  nets  were  first  tried,  the 
side-ropes  were  very  apt  to  slip  off  the  driving-wheels ;  this  has  lately  been 
prevented  by  using  cross-bars,  placed  at  about  the  same  distance  as  the  rake- 
heads  on  other  machines ;  the  net  forms  itself  into  wide  pockets  between 
these  bars,  and  thus  holds  the  hay  more  firmly  than  in  the  plain  net.  The 
price  of  this  machine,  without  horse-gear,  is  45Z. 

There  now  remain  to  be  described  the  four  elevators  with 
horse  gear  fixed  below  the  trough.      Of  these  I  will  take,  first, 

No.  4391.  Holmes  and  Son.  This  machine  is  a  very  great  improvement 
on  the  one  constructed  on  a  similar  principle  that  was  tried  last  year  at  Gardifi', 
and  described  on  page  456  of  the  *  Journal '  for  1872.  The  principal  improve- 
ments are  the  substitution  of  a  wrought-iron  central  pin,  34  inch  diameter, 
for  the  cast-iron  pin  then  used ;  the  upper  frame  has  been  shortened  at  the 
feeding  end,  so  that  it  is  now  fairly  balanced  upon  the  central  pin,  instead  of 
being  tail  heavy,  as  it  was  before.  The  apparatus  for  raising  the  trough  has 
also  been  simplified,  and  is  now  similar  to  that  described  in  Messrs.  Tasker 
and  Sons'  machine. 

Fig.  9. — Messrs.  Holmes  and  Sons'  Stachng-Machiney  No.  4391. 


In  i^its  present  form  there  are  three  distinct  frames  below  the  trough. 
First,  a  strong  carriage-frame,  on  to  which  the  frame  of  the  horse-gear  is 
bolted  when  used  in  stacking  hay  and  com.  The  horse-wheel  drives  a  spur- 
wheel  on  a  vertical  shaft,  which  again  drives  a  pair  of  mitre-wheels,  and  a 
horizontal  shaft  from  the  second  mitre-wheel  drives  the  pitch-wheel  and  chain, 
shown  in  Fig.  9,  outside  the  third  and  upper  frame,  which  carries  the 
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hopper  and  trough.  After  harvest,  when  the  horse-power  is  no  longer 
required,  four  long  screws  are  substituted  for  the  bolts  that  commonly  hold 
the  first  and  second  frames  together,  by  these  the  middle  frame  is  gradually 
lowered  through  the  carriage-frame  till  the  top  frame  rests  upon  the  lowest; 
the  middle  frame,  with  the  whole  of  the  horse-works,  is  then  removed,  and 
the  two  other  frames  securely  bolted  together.  In  this  way  the  weight  of  the 
machine  is  lessened  10  cwt.,  the  hopper  is  brought  down  to  the  right  level 
for  taking  straw  from  a  threshing-machine,  and  the  amount  of  rigidity  that 
is  desirable  when  working  by  steam-power  is  fully  secured.  A  fen-shaped 
expanding  board  enables  the  square  hopper  to  take  straw  from  the  threshing- 
machine  at  any  angle.  Although  the  Judges  preferred  a  round  to  a  square 
hopper,  there  is  perhaps  some  reason  for  adopting  the  former  shape  in  this  and 
the  next  machine,  for  it  will  be  seen  that  a  platform  is  placed  round  the  hopper 
to  prevent  hay  and  com  from  falling  on  to  the  horse-path  under  the  hopper. 
The  upper  part  of  the  trough  folds  under,  and  is  fastened  to  the  carriage-frame 
when  travelling.  The  rake-heads  are  well  fastened  by  iron  straps,  which 
pass  over  the  ladder-chains,  and  are  held  by  short  iron  bolts.  It  will  be 
noticed  that  this  machine  was  set  ready  for  work  in  less  time  than  any  other 
in  the  trial.  When  once  set  for  work  it  can  be  moved  from  one  rick  to 
another  with  the  greatest  facility,  and  the  point  of  delivery  on  any  one  rick 
could  be  shifted,  if  desired,  each  time  a  fresh  waggon  comes  to  be  unloaded. 
The  materials  and  workmanship  throughout  are  very  good,  and  the  improve- 
ments introduced  within  the  last  twelve  months  have  rendered  this  a  very 
efiBcient  and  valuable  form  of  elevator. 

No.  4392,  Holmes  and  Sons.  This  machine  is  lighter  and  has  rather 
fewer  parts  than  No.  4391,  but  its  upper  frame  has  not  the  same  facility  for 
revolving  freely  upon  a  central  pivot.  There  is  no  independent  carriage- 
frame,  but  the  horse-works  are  placed  round  the  upright  shaft  over  the  main 
axle.  The  horse-wheel  drives  a  bevel-wheel  on  a  horizontal  shaft,  which 
carries  a  toothed  ])itch-wheel ;  a  link  chain  from  this  wheel  drives  the  pitch- 
wheel  on  the  shaft  of  the  lower  drum.  The  trough  is  telescopic,  and  is  raised 
by  Tcicks  and  worm-wheel  on  Hayes's  principle.  When  the  trough-frame  is 
raised  to  its  full  height  for  elevating  hay  and  com,  it  rests  on  these  two  racks 
and  on  the  central  screw ;  side  stays  are  provided,  but  were  not  n§ed  in 
the  trial.  For  travelling,  two  cast-iron  brackets  are  provided  to  take  the 
weight,  when  the  frame  is  raised,  off  the  central  screw.  When  used  with 
a  tlireshing-machine,  the  trough-frame  is  lowered  by  means  of  the  central 
screw.  This  machine  is  cheaper  than  the  one  last  described,  and  packs 
into  a  rather  smaller  compass,  but  its  mechanical  construction  is  not  qnite  so 
good. 

The  two  elevators  that  remain  to  be  described  are  of  precisely  the  same 
pattern  ;  the  exhibitor  of  the  second  paying  a  royalty  for  its  use. 

No.  165.  Barford  and  Perkins.  From  Fig.  10,  p.  629,  it  will  be  seen 
that  the  horse-track  in  these  machines  is  between  the  fore  and  hind  carriage- 
wheels,  while  in  the  case  of  Messrs.  Holmes  and  Son's  machines  (Fig.  9J  the 
horse  walked  round  outside  the  carriage-frame.  Fig.  10  further  shows 
that  there  is  no  separate  carriage  or  horse-gear  frame,  but  that  the  horse- 
gear  is  fixed  beneath  the  frame  that  carries  the  trough,  and  that  this  frame 
can  be  raised  or  lowered  on  racks  fixed  on  the  inner  sides  of  four  shafts 
that  rise  vertically  above  the  carriage- wheels.  The  frame  is  raised  by  the 
handle  that  projects  from  the  front  of  the  elevator,  which  moves  a  long  shaft 
on  each  side  of  the  Irame ;  these  shafts  carry  worms  which  gear  into  wheels 
and  work  the  rack  and  pinions.  The  handle  that  in  the  illustration  (Fig.  10) 
appears  above  and  between  the  fore-wheels  raises  the  trough  by  means  pi  .the 
hemp-rope  and  pulley -block.  To  hold  the  trough  open  the  upper  ends  of  the 
juspendiug  ropes  are  fixed  to  the  trough  a  little  above  the  joint ;  to  fold  it  up 
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the  ropes  are  attached  near  the  upper  extremity  of  the  trongh.  A  leather  belt 
connects  the  horse-gear  with  a  pulley  on  the  driving-shaft  of  the  ladder ; 
this  is  objectionable.  The  trough  of  this  machine  is  not  framed,  and  is  very 
light ;  it  would  be  better  if  it  were  trussed  with  iron. 

Fig.  10. — Messrs.  Barford  and  Psrkms^s  Sta^ktng-Machiney  No.  165. 
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1^0. 1455.  Beverley  Iron  Worhs  Company.  This  is  of  the  same  pattern, 
but  differs  I'rom  the  machine  last  described  in  being  more  substantially  con- 
structed. The  workmanship  and  materials  are  very  good,  but  the  trough  is 
far  too  heavy.  It  was  very  hard  work  for  two  men  to  raise  the  frame  with 
the  slow  motion,  and  it  will  be  seen  that  47  minutes  were  consumed  by 
them  in  setting  the  machine  for  work.  It  is  fair  to  note  that  a  part  of 
this  was  due  to  the  coat  of  paint  that  covered  the  screws  and  impeded  their 
working. 

A  short  trial  was  given  to  the  two  forms  of  pitchforks  worked 
by  horse-power.  The  implement  exhibited  by  Mr.  H.  Yorath 
was  precisely  the  same  as  the  one  exhibited  by  the  same  maker 
last  year  at  Cardiff,  and  described  in  the  report  of  those  trials. 
Mr.  W.  T.  Wright  entered  three  implements  for  trial,  the  only 
difference  being  that  last  year  the  double  fork  had  three  teeth  on 
each  side,  while  this  year  two  other  forks  were  brought  for  trial, 
one  with  two,  and  the  other  with  one  tooth  on  each  side. 
A  load  of  hay  was  transferred  from  one  waggon  to  another  by 
each  exhibitor  in  the  same  time,  viz.  11  minutes.  The  horse- 
power required  to  do  this  was  not  tested,  but  it  is  unquestionably 
less  than  was  needed  by  any  of  the  machine  elevators  doing 
similar  work.  These  implements  were  not  adapted  to  be  worked 
by  steam-power,  and  should  not,  therefore,  have  been  entered 
for  competition  in  a  class  for  Combined  Stacking-Machines. 
The  quality  of  their  work  in  stacking  hay  is  decidedly  inferior 
to  that  of  the  machine  elevators.  They  take  the  hay  off  the 
waggon  in  large  and  somewhat  unwieldy  lumps ;  hay  that  has 
been  stacked  in  this  form  will  not  come  out  nearly  so  well  in 
the  truss  as  that  which  has  been  delivered  on  to  the  rick  in  a  thin 
even  stream  from  a  good  machine  elevator.  The  unloading  of 
green  hay  from  the  waggon  by  one  of  the  machine  elevators  is 
equal  to  giving  it  an  extra  tedding  in  the  field.  Another  objec- 
tion to  the  small  implement  is  that  it  is  not  wholly  under  the 
control  of  one  man.  Neither  man  nor  implement  can  well 
serve  two  masters.  The  evil  results  of  this  divided  mastership 
may  cause  serious  accidents  in  the  use  of  Yorath's  large  pitch- 
fork. The  horse  raises  the  fork  by  a  rope  from  the  whippletree 
that  passes  over  two  pulleys,  and  is  attached  to  a  link  passing 
through  the  base  of  the  wooden  handle  of  the  fork.  The  man  on 
the  waggon  holds  a  guide  rope  attached  to  the  top  of  the  handle, 
swings  the  fork  over  the  rick,  and  unloads  it  by  slackening  the 
rope  suddenly.  It  will  be  seen  that  the  man  or  boy  leading  the 
horse  regulates  the  height  to  which  the  fork  is  raised,  while 
tlie  man  on  the  waggon  regulates  its  swing  and  the  lowering  of 
its  long  sharp  points ;  two  careful  men,  well  used  to  work  to- 
gether, may  work  the  fork  successfully,  but  when  worked  bj 
ordinary  farm-labourers,  the  men  upon  the  rick  would  apparently 
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be  exposed  to  an  amount  of  risk  that  no  economy  in  the  cost  of 
labour  could  justify. 

The  points  of  merit  recorded  in  Table  I.  were  awarded  for 
the  performance  of  each  machine  in  the  first  three  trials  with 
hay,  straw,  and  sheaf-corn.  On  summing  up  the  totals  we  found 
three  machines  had  obtained  more  than  600  marks  out  of  a 
possible  total  of  750. 

4841.  Tasker  and  Sons  obtained    ..      ..     715  points. 
5588.  Wallis  and  Steevens  „  ..      ..     695      „ 

1234.  James  Coultas  „  ....     625     „ 

These  three  machines  were,  therefore,  chosen  for  the  final 
competition  for  the  prize.  It  was  already  obvious  that  none  of 
the  other  machines  could  be  successful ;  but  as  all  three  machines 
were  provided  with  independent  horse-works,  it  was  thought 
best  to  submit  to  the  mechanical  tests  two  of  the  self-contained 
machines  that  exhibited  the  best  arrangement  of  horse-works 
below  the  trough ;  and  for  this  purpose  we  selected 

4391.  Holmes  and  Sons       with     ..      ..     575  points 
165.  Barford  and  Perkins     „        ..      ..     495     „ 

Each  of  the  five  machines  thus  selected  was  then  set  to 
deliver  a  weighed  quantity  of  20  cwt.  of  wheatsheaves,  each 
sheaf  weighing  about  11  lbs.,  over  the  rick-cloth,  fixed  20  feet 
high  ;  and  the  results  of  this  run  are  recorded  in  columns  3  to  12 
of  Table  II.  It  may  be  noticed  that  the  circumference  given 
here  in  column  5  is  much  less  than  that  given  in  column  15  of 
Table  I. ;  in  Table  I.  the  circumference  is  given  of  the  circle 
described  by  the  point  of  attachment  on  the  shaft  of  the  horse- 
works  ;  in  Table  II.  the  middle  of  the  horse-track  is  taken. 
Column  6  records  the  average  draught  indicated  on  a  spring 
dynamometer  interposed  between  the  whippletree  and  the  shaft 
of  the  horse-works.  The  work  done  by  the  horse  is  of  course 
made  up  of  the  direct  pull  exerted  by  him  multiplied  by  the  dis- 
tance through  which  he  moves  during  the  experiment ;  hence  the 
foot-pounds  of  work  recorded  in  column  7  are  obtained  by  re- 
ducing the  hundredweights  in  column  6  into  pounds,  and  then 
multiplying  by  the  circumference  of  the  circle  in  column  5,  and 
the  number  of  circles  described  in  column  4.  Many  makers  of 
elevators  state  that  their  machines  can  be  easily  worked  by  a  pony; 
it  is  quite  clear,  however,  from  column  7,  that  none  of  the 
mjichines  in  this  trial  could  have  been  driven  at  the  speed  adopted 
by  the  exhibitors  by  any  horse  below  the  average  in  strength. 
The  one  that  was  employed  throughout  the  trials  was  a  quick 
stepping,  powerful  mare,  that  worked  very  willingly  ;  but  with 
most  of  the  machines  the  work  was  done  as  a  spurt  for  three 


632       Report  on  the  Trials  of  Combined  Staekinff-Machines 

or  four  minutes,  with  an  effort  that  could  not  be  sustained 
throughout  a  day's  work.  The  slowest  work  was  done  by 
Wallis  and  Steevens's  machine ;  but  even  in  this  case  we  find 
that,  dividing  the  figures  in  column  7  by  the  four  minutes,  the 
power  required  slightly  exceeds  the  33,000  foot-pounds  that 
Watt  estimated  a  horse  could  perform  per  minute.  While  in  the 
case  of  Coultas's  machine  47,300  foot-pounds  of  work  was  done 
per  minute,  nearly  half  as  much  again  as  the  theoretical  horse- 
power, although  that  power  is  itself  in  excess  of  the  average 
performance  of  farm  horses.  Columns  8,  9,  10,  and  11  need  no 
comment. 

The  ratios  given  in  column  12  show  that  the  greater 
part  of  the  force  expended  by  the  horse  serves  simply  to 
move  the  machine,  and  from  6  to  7  parts  out  of  10  are  thus 
expended.  The  average  efficiency  of  the  three  machines  with 
independent  horse-works  is  '35,  while  that  of  the  two  self-con- 
tained machines,  last  on  the  list,  is  '34.  It  would  not,  however, 
be  safe  to  conclude  at  once  that  there  is  no  mechanical  advantage 
in  placing  the  horse-gear  immediately  below  the  trough. 
Although  when  the  horse-gear  and  elevator  are  thus  tested 
as  one  whole  machine,  the  advantage  appears  slightly  to  incline 
towards  those  that  have  horse-gears  separate,  we  have  yet  to 
see  whether  this  may  not  be  solely  due  to  superior  mecluuucal 
construction  in  the  ladder-chains  and  chain-wheels. 

An  examination  of  columns  13  to  18  will  show  that  this  is 
really  the  case.  In  this  fifth  trial  the  machines  were  tested 
apart  from  their  horse-works ;  and  in  column  18  we  find  the 
average  efficiency  of  the  three  machines  first  on  the  list  is  *53, 
while  that  of  the  other  two  machines  is  only  '48.  From  this  we 
may  conclude  that,  so  far  as  the  horse-works  alone  are  concerned, 
the  self-contained  machines  have  slightly  the  advantage,  but  that 
this  is  more  than  counterbalanced  by  the  greater  advantage 
which  the  other  three  machines  possess  in  the  construction  of 
the  parts  of  the  elevator  itself.  Column  19  gives  the  average 
of  columns  12  and  18,  and  determines  the  points  of  merit  in 
column  21. 

A  sixth  and  final  trial  was  made  before  points  were  awarded 
in  column  22. 

In  threshing  out  corn  in  a  well-filled  rickyard,  it  is  often  of 
great  importance  that  the  elevator  should  be  capable  of  removing 
straw  at  any  angle  from  the  threshing  machine,  so  that  the 
straw-rick  may  be  built  wherever  there  is  room  for  it.  This 
sixth  trial  was  made  so  late  in  the  week  that  we  could  not 
obtain  from  the  show-yard  the  loan  of  the  engine  and  threshing 
machine  first  selected.  But  at  a  very  short  notice  we  obtained 
an  engine  from  Messrs.  Aveling  and  Porter   (lent   with   that 
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alacrity  and  courtesy  for  which  the  Stewards  and  Judges  of  the 
Society  have  often  had  occasion  to  thank  them),  and  an  excellent 
threshing  machine  from  the  Beverley  Iron  and  Waggon  Com- 
pany. Although  the  number  on  this  machine  showed  that  it 
was  only  the  second  sent  out  from  these  works,  it  threshed  the 
corn  very  efficiently,  the  only  inconvenience  being  that  it  was 
not  fitted  with  the  guide  pulleys  that  some  elevators  need  for 
working  at  any  angle.  We  were,  however,  able  to  try  all  the 
elevators  with  it  except  that  entered  by  Mr.  Coultas.  We 
found  the  machines  with  round  hoppers  could  take  the  straw  at 
any  angle  with  the  utmost  facility  ;  we,  consequently,  awarded 
full  marks  to  the  untried  Coultas'  machine,  as  well  as  to  the 
two  others  with  rounded  hoppers  entered  by  Messrs.  Tasker  and 
Sons  and  Messrs.  Barford  and  Perkins.  The  machine  of 
Messrs.  Holmes  and  Sons,  although  its  hopper  was  square,  took 
the  straw  perfectly  at  any  angle ;  this  advantage  was  gained  by 
the  use  of  the  fan-shaped  expanding  board  that  has  been  noticed 
in  the  description  of  their  elevator.  Messrs.  Wallis  and  Steevens' 
machine  took  the  straw  well  in  a  straight  line  and  at  right 
angles,  but  could  not  deliver  it  in  other  directions.  Column  24 
contains  the  awards,  which  we  had  no  difficulty  in  deciding  ;  the 
performance  of  Messrs.  Tasker  and  Sons'  machine,  that  obtained 
the  prize  of  25/.,  was  throughout  excellent,  as  the  award  of  900 
marks  out  of  a  possible  total  of  950  proves  ;  the  performance 
of  the  two  machines  next  on  the  list  was  also  very  good.  The 
commendations  bestowed  upon  the  Nos.  4391  and  165  must  be 
understood  as  referring  to  ingenuity  and  novelty  of  design  quite 
as  much  as  to  their  performance.  If  the  latter  point  had  been 
exclusively  considered,  the  machine  exhibited  by  Mr.  S.  Lewin 
and  Messrs.  Tasker's  two-wheeled  machine  would  probably  have 
had  equal  claims  to  be  so  distinguished. 

In  concluding  the  report  of  this  trial,  I  may  remark  that  the  cir- 
cumstances under  which  it  was  conducted  were  very  different  from 
those  connected  with  the  trial  of  last  year ;  the  Judges  were  not 
obliged  to  hurry  over  any  part  of  it  for  want  of  sufficient  time  for 
judging.  At  the  same  time,  it  was  felt  that  the  implements  in  this 
class  are  probably  still  in  a  state  of  transition.  The  type  for  an 
elevator  should  not  vet  be  considered  as  fixed.  Different  machines 
possess  different  merits.  By  combining  these,  and  by  further 
invention,  we  may  hope  to  obtain  better  machines  than  any  yet 
made.  Perhaps  before  another  seven  years  have  gone  by,  the 
Council  may  think  it  desirable  to  give  another  extra  trial  to 
these  comparatively  recent  inventions,  that  have  already  done 
so  much  to  meet  one  of  the  difficulties  expeiienced  on  the  farm 
from  the  increasing  scarcity  of  hand  labour. 

The  trials  of  the  combined  elevators  occupied  the  whole  of 


634      Report  on  the  Trials  of  Combined  Stacking^Machinea 

the  week  allotted  to  the  judging  of  implements.  The  trials  of 
Single-furrow  Ploughs  ended  on  Thursday  evening.  The  award 
of  medals  for  miscellaneous  articles,  not  included  in  the  quin- 
quennial rotation,  was  therefore  made  after  the  plough  trials 
were  ended,  by  Messrs.  J.  Hicken,  J.  D.  Ogilvie,  and  T.  P. 
Outhwaite,  who  in  this  class  took  the  places  of  those  who  had 
previously  been  appointed  to  judge  the  miscellaneous  articles 
as  well  as  the  elevators. 

Of  the  ten  silver  medals  placed  at  their  disposal,  the  Judges 
awarded  seven  to  the  following  exhibitors  : — 

178.  Bar  ford  and  Perkins,  Peterborough,  for  their  Patent  Hand-Lifting  Grear 
for  Traction  Engines. 

1242.  James  Coultas,  Grantham,  for  bis  Potato  Planter. 

1704:.  George  Cbeavin,  Boston,  Lincolnshire,  for  bis  Patent  Bapid  Water 
Filter  for  Agricultural  Purposes. 

1975.  Samuel  Wilkerson,  jun.,  Bassingboum,  Boyston,  for  bis  Machine  for 
Shooting  Com  from  one  Sack  to  another. 

4007.  Kimball  and  Morton,  of  Glasgow  and  Dundee,  for  their  Sack-Sewing 
Machine. 

4788.  Head,  Wrigbtson,  and  Co.,  of  Teesdale  Ironworks,  Stockton-on- 
Tees,  for  Moore's  Patent  Pulley  Block. 

5041.  Davey,  Paxman,  and  Co.,  of  Standard  Ironworks,  Colchester,  for 
their  Apparatus  for  Heating  Water  in  the  Tank  of  Traction  Engines  by  the 
Exhaust  Steam. 

Fig.  11. — Messrs.  Barford  and  Perkins's  Patent  Hand-lifting  Oearfor 
Traction  Engines,  No,  178. 


The  first  contrivance  on  this  list  is  the  invention  of  Mr.  F.  Savage,  bttt 
exhibited  by  Messrs.  Barford  and  Perkins ;  it  is  not  intended  for  frequent  naey. 
but  will  be  found  of  great  service  in  starting  an  engine  out  of  a  bole  or  mt 
into  which  it  may  have  sunk.    When  a  misfortune  of  this  kind  oocurs,  muoh 
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time  is  often  lost  in  attempting  to  extricate  the  engine  by  steam-power  alone, 
and  danger  is  sometimes  incurred  by  raising  the  steam  pressure  above  the 
proper  limit.  By  the  contrivance  exhibited  in  Fig.  11,  the  engine  is  pro- 
vided with  a  powerful  hand- purchase,  by  which  it  may  be  slowly  moved  by 
hand-power,  acting  either  alone,  or  in  conjunction  with  the  steam-power.  A 
crank-handle  gives  motion  to  a  worm  and  worm-wheel ;  on  the  axis  of  the 
worm-wheel  is  a  spur-pinion,  gearing;  into  teeth  upon  the  inner  periphery  of 
the  fly-wheel  of  the  engine.  The  spur-pinion  is  strong  enough  to  withstand 
the  whole  strain  due  to  the  steam  pressure  on  the  piston,  that  may  be  loaded 
inadvertently,  or  with  the  intention  of  assisting  the  hand-gear.  By  setting  a. 
man  to  turn  the  handle  aijainat  tlie  steam,  the  Judges  found  that  he  could 
easily  overcome  the  full  steam-power  of  the  10-horse  engine,  to  which  the 
apparatus  was  fitted. 

It  will  be  obvious  that  this  very  high  power  can  only  be  obtained  from, 
manual  labour  at  a  very  slow  s|x?ed  ;  but  the  hand-gear  is  only  used  for  starting 
the  engine,  and  may  be  thrown  out  by  sliding  the  pinion  along  its  axis  directly 
the  wheels  are  extricated  from  the  hole.  The  apparatus  will  also  be  found 
serviceable  in  adjusting  an  engine  to  drive  a  threshing  machine.  The  lifting 
gear  can  be  fixed  on  any  form  of  traction  engine,  at  a  cost  of  about  10^. 

The  Potato  Planter  (No.  1242)  is  manufactured  and  exhibited  by  Mr» 
James  Coultas,  under  Wright's  patent.  Its  general  arrangements  are  similar 
to  an  ordinary  turnip-drill,  with  the  seed-box  very  much  enlarged,  and,  in 
place  of  the  ordinary  seed-barrel,  furnished  with  two  revolving  chains  bearing 
wooden  blocks,  slightly  cup-shaped  at  each  end,  each  chain  passing  round 

Fig.  12.—Wrighe8  Pofato-planter,  No.  1242. 
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three  chain-wheels.  In  their  revolution  the  cups  rise  through  the  I 
with  seed  potatoes ;  the  size  of  the  cups  being  proportioned  to  the  si: 
seed,  each  cup  takes  up  one  potato ;  the  cup  is  inverted  as  it  enters  t] 
the  metal  tube  shown  on  the  right  hand  of  Fig.  12.  (The  tube  on 
side  has  been  removed  to  show  the  shape  of  the  cups.)  The  potato  tl 
upon  the  back  of  the  next  block,  which  is  also  slighUy  cupped  to  r« 
From  the  tube  it  falls  into  the  furrow,  that  has  b^n  opened  by  the 
mouldboard  plough  fixed  on  the  lower  part  of  the  frame.  The  smal 
at  the  top  of  the  machine  is  furnished  with  one  of  Chambers's  manun 
and  delivers  the  artificial  manure  down  the  wooden  shoots  into  the  t 
furrows  over  the  potatoes ;  the  furrows  are  then  closed  by  the  actio 
four  covering  breasts,  and  the  land  left  flat.  The  small  wheels  at  th 
the  covering  breasts  regulate  the  depth  of  the  furrows.  The  long  h 
the  right  is  used  for  raising  the  ploughs  and  breasts  when  tuminj 
headlands.  This  implement,  invented  in  the  autumn  of  last  year,  \i 
great  value  to  all  large  growers  of  potatoes,  for  it  greatly  simpli 
cheapens  the  operation  of  planting.  The  ridges  are  opened,  tlM 
dropped  at  equal  distances,  artificial  manure  is  distributed  in  any  c 
and  the  ridges  are  covered  up  in  one  single  operation,  without  dama 
sets.  The  cost  of  the  Two-row  Planter,  fitted  with  manure  di« 
is  4:51. 

Qeorge  CheavirCs  Bapid  Water  Filter  (No.  1704)  is  adapted  for  ] 
pond  or  other  water  before  it  passes  into  the  boiler  of  an  engin 
boilers  of  traction  and  portable  engines  are  very  frequently  corroded  { 
up  from  the  impurity  of  the  water  supplied  to  them.  An  ordinary 
far  too  slow  in  its  action  to  prepare  water  for  such  a  purpose.  This 
filter  may  be  fitted  on  to  the  pipe  of  the  engine-pump,  and  immersed 
or  pond.  All  the  water  then  drawn  up  by  the  engine  will  pass  tl 
thickness  of  some  three  inches  of  animal  charcoal.  The  filter  is  ii 
I  compact  form,  with  an  iron  case.     A  filter  that  does  its  work  wi 

J  1|  rapidity  must  of  course  become  foul  in  a  proportionately  short  time. 

1  t  ingenious  arrangement  for  cleansing  the  filtering  material  without  rene 

charcoal  is  introduced  in  this  filter.     The  upper  part  of  the  centre  of 

I  is  occupied  by  a  perforated  iron  cylinder ;  the  charcoal  is  packed  ro 

f  *  cylinder,  and  between  two  perforated  plates  below  it.    To  cleanse  thi 

piston  is  fitted  into  the  perforated  cylinder,  and  by  working  this  as 
air  is  forced  through  the  charcoal  until  it  is  effectually  cleansed.  ' 
advantages  of  rapidity  of  action  and  facility  for  cleansing  will  dd 
filter  of  great  value  to  the  owners  of  engines  used  for  thrashing  ai 
1  cultivation. 

,j  1975.    Samtid   Wilkerson,  jun.    Sack  Lifter  and  Shooter,    Thi 

\  r  {  vance  enables  one  man  to  shoot  com  rapidly  and  easily  from  one  £ 

another  without  assistance ;  it  consists  of  a  light  fixed  firame  carr] 
movable  frames  worked  by  a  winch-handle  and  chain.  The  8& 
emptied  is  placed  upon  the  elevator-board  of  a  frame  that  rises  vertica 

I  j  J:  the  handle  is  turned,  and  the  string  of  the  sack  is  hung  upon  the  low 

'J  of  a  knife  fixed  on  the  top  of  tliis  frame.     When  the  handle  is  tu; 

chain  is  wound  up,  and  raises  the  frame  with  the  sack  upon  it ;  twc 

I  lb  self-acting  chains  are  attached  to  the  main  chain  and  to  certain  levers ;  ' 

•  "  sack  is  raised  to  the  full  height  (Fig.  13),  one  of  these  levers  acts  upon 

and  cuts  the  string  of  the  sack,  at  the  same  moment  a  trigger  i 

elevator-board  striking  the  upper  part  of  the  fixed  frame  causes  the 

i  j  } '  bo  pushed  forward  so  that  it  falls  upon  a  swing  frame  at  the  toi 

machine  in  such  a  way  that  the  mouth  of  the  full  sack  is  immediately 

'■I  .^  to  the  mouth  of  an  empty  sack  that  has  previously  been  hung  n 

IR  |l  hooks  at  the  rear  end  of  the  swing-frame.    The  motion  of  the  wine 
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is  then  reversed,  and  the  lower  end  of  the  swing-frame  is  gradually  raised  till 
the  whole  contents  have  heen  shot  from  one  sack  into  the  other  (Fig.  14) ;  the 
freshly*filled  sack  is  left  standing  upright  upon  the  floor,  and  by  touching  a 
spring-handle  the  four  hooks  that  held  it  open  are  simultaneously  di£«ii- 

Pigs.  13  and  U.—Wilkerson^s  Sack-lifter  and  Shooter,[No.  1975. 


Fig.  13. — Showing  sack  lifted. 


Showing  com  shot. 


gaged.  The  machine  is  easily  worked  by  hand,  and  as  it  enables  one  man 
to  do  the  work  of  three,  it  will  be  of  great  use  to  those  who  have  occasion 
to  transfer  corn  from  sack  to  sack. 

4007.  Kimball  and  Morton's  Sack- Sewing  Machine,  Since  the  first  inven- 
tion of  sewing-machines  they  have  year  after  year  been  adapted  to  fresh  sorts 
of  work ;  it  is  only  recently  that  they  have  been  able  to  work  with  the  tarred 
jute  or  flax-thread  that  is  used  in  sack-making.  In  using  a  very  stout  thread 
a  large  shuttle  is  required  to  carry  it,  and  a  very  large  loop  must  be  made  for 
this  shuttle  to  pass  through  ;  the  taking  up  of  the  slack  from  this  loop  has  for 
a  long  time  been  a  difficulty,  but  it  is  now  overcome  in  a  very  ingenious 
manner  by  the  use  of  a  large  cam  acting  upon  a  spring-arm  guide.  The 
ordinary  sort  of  machine,  sewing  in  a  straight  line,  would  not  give  sufficient 
elasticity  to  the  stitch ;  special  contrivances  are  therefore  needed  to  produce 
a  zigzag  stitch,  lapping  round  the  edge  of  the  sack.  A  stud  on  the  rod  of  the 
frame  is  shunted  from  one  groove  to  another  upon  a  double-grooved  cam ; 
the  needle-thread  and  the  shuttle-thread  meet,  and  are  locked  in  the  centre 
of  the  edge  of  the  sack.  The  stitch  thus  made  is  flrmer  and  more  elastic 
than  those  made  by  hand.  On  cutting  the  thread,  and  then  pulling  the 
opposite  sides  of  the  sack,  the  Judges  found  that  none  of  the  stitches  gave  way. 
It  is  stated  that  a  single  machine  will  sew  1000  yards  of  sacking  in  10  hours, 
and  the  double  macliines  sew  2000  yards  in  the  same  time ;  where  two  sides  of 
the  sack  arc  sewn  the  double  machine  should  be  used. 

The  stands  of  sewing-machines  have  lately  been  a  marked 
feature  in  our  show-yards ;  and,  though  always  interesting  to  our 
fairer  visitors,  they  have  occasionally  provoked  criticism,  as  not 
being  in  any  way  agricultural.  This  is  the  first  time  that  a 
silver  medal  has  been  awarded  to  such  a  machine,  and  it  is  well 
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deserved  by  an  invention  that  promises  to  prevent  the  scarcity  of 
hand  labour  from  increasing  the  price  of  farm  sacks.  We  have 
not  thought  it  necessary  to  illustrate  the  machine,  as  in  its 
general  arrangement  it  resembles  other  sewing  machines.  If  any 
reader  wishes  for  fuller  information,  he  must  let  us  yield  place 
aux  dames,  and  leave  him  to  gain  it  more  pleasantly  from  other 
sources. 


Eig.  15. — Messrs,  Davey,^  Paxman,  and  CoJs  Apparatus  for  Heating 
Waier  in  Tank  of  Traction  Engine  hy  the  Exhaust  Steam^  No,  5041. 


5041.  Davey,  Paxman,  and  Co,  Apparattis  for  heating  Water  in  Tank 
of  Traction  Engines  hy  Exhaust  Steam,  The  position  of  this  apparatus  upon  a 
traction  engine  is  shown  in  Fig.  15,  where  the  first  point  to  be  noticed  is  its 
compactness  and  the  facility  with  which  it  can  be  fitted  to  any  engine. 
The  two  waste  quantities  of  water  from  the  overflow  of  the  pump  and  steam 
from  the  exhaust  are  here  admirably  utilised  to  secure  a  consta!nt  supply  of 
hot  water  for  the  supply  of  the  boiler ;  thus  saving  fuel  and  lessening  the 
wear  and  tear  of  the  boiler,  not  only  by  preventing  mechanical  injury  from 
the  injection  of  cold  water,  but  often  also  by  lessening  the  chances  of  incms- 
tation.  Water  that  contains  mineral  impurities  in  solution  will,  when  heated, 
deposit  a  portion  of  these  impurities  in  the  tank  before  it  is  required  for  use 
in  the  boiler.  Fig.  16  is  a  section  of  the  heater,  and  consists  of  three  cbam* 
bers, — the  upper  one  filled  with  compressed  air,  the  middle  one  with  water, 
and  the  lowest  with  mixed  steam  and  spray.  The  pipe  on  the  left  admits 
steam  to  the  lowest  chamber ;  the  pipe  on  the  right  carries  water  from  the 
overflow  of  the  pump  into  the  middle  chamber.    A  brass  disc,  perfonted 
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by  very  small  holes,  separates  these  two  chambers.  The  water  is  forced 
through  these  perforations  by  the  action  of  the  pump  in  the  form  of  fine  spray, 
which,  mingling  with  the 

steam,  is  made  hot  and  Jig.  lo. — bectton  of  Messrs.  Davey^Faxman, 
flows  into  the  water-tank  at  and  Co's  Water-hecUing  Apparatus^  No. 
nearly  boiling  point.  The  6041. 
•compressed  air  in  the  upper 
chamber  makes  the  flow  of 
the  water  through  the  per- 
forations constant,  and  not 
intermittent,  with  the  stroke 
•of  the  pump.  It  is  similar 
in  its  action  to  the  air- 
•chambers  used  in  hydraulic 
rams,  but  requires  no  sniffle- 
valve,  as  fresh  air  is  ad- 
mi  tted  every  time  the  engine  «  ^* 
ceases  to  work.  The  Judges 
<n)nsidered  this  a  contrivance 
of  great  value,  combining 
simplicity,  lightness,  and 
strength  with  a  cheap- 
ness that  brings  it  within 
Che  reach  of  all  users  of 
steam  power.      Its  cost  is 

5/.   lOs.,   and,  with  slight  ^^ 

modifications,     it    can    be  ^ 

easily  fitted  to  any  engine  S 

or  boiler,  * 

4788.  ffead,  Wrightson,  and  Co. — ^This  puUey-block  or  hoist  is  constructed 
on  a  novel  and  ingenious  principle.  Although  its  parts  are  simple  in  con- 
struction, and  therefore  not  liable  to  get  out  of  order,  yet  at  first  sight  its 
action  seems  like  a  mechanical  puzzle,  and  a  full  description  of  the  illustra- 
tions given  may  perhaps  bc^  needed  to  explain  the  principles  of  its  action. 
Two  revolving  discs  (a  and  b.  Fig.  17)  are  mounted  face  to  face  upon  a 
«haft  (c).  The  meeting  face  of  each  disc  is  dished  out,  and  the  periphery  of 
€ach  dished  recess  is  formed  into  an  internal  toothed  wheel  (Fig.  19,  p.  640). 
One  disc  has  a  tooth  less  in  number  than  the  other,  but  both  have  tiie 
same  pitch  diameter. 

When  the  discs  are  mounted  on  the  shaft  o,  the  space  formed  by  the 
meeting  of  these  two  recesses  is  occupied  by  the  pinion  d,  of  smaller  pitch 
diameter  than  the  internal  disc  wheels,  A  and  B.  This  pinion  is  mounted 
ioose  upon  an  eccentric  forged  in  one  with  the  shaft  c,  passing  through  the 
discs,  and  is  carried  round  by  the  revolution  of  the  shaft  and  eccentric.  In 
revolving,  the  pinion  rolls  round  the  periphery  of  the  internal  wheels,  and  in 
one  complete  orbit  the  faces  of  the  two  discs  move  a  distance  equal  to 
the  pitch  of  one  of  the  disc  teeth,  owing  to  the  gradual  displacement  of  the 
odd  tooth. 

A  chain-wheel  (f  and  g)  is  cast  on  the  back  of  each  disc,  and  from  the 
cross  head  and  hook  (h),  to  which  the  weight  to  be  lifted  is  attached,  two 
chains  pass,  one  to  the  right  side  and  one  to  the  left  side  of  either  disc  chain- 
wheel. 

The  loose  ends  pass  over  and  are  connected  at  a  convenient  distance  below 
the  block,  forming  a  loop  (k),  which  falls  as  the  weight  is  raised,  and  vice 
versa. 

The  eccentric  shaft  is  made  to  revolve  by  the  spocket-wheel  (l)  keyed  to 
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Figs.  ll-l^.—IUwtratum»  ofMes$TS.  Head,  WrigJUion  and  Co/s  PvUe^ 
Block,  No.  4788. 
Fig.  17.  Fig.  18. 
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it,  the  wheel  being  worked  by  an  endless  hand-rope  (m),  and  the  nutchine  is 
supported  in  a  suitable  frame  with  a  suspending  hook  (n)  at  the  top,  to  attach 
to  a  beam  or  other  support. 

Readers  conversant  with  mechanics  will  excuse  our  pointing  out  to  others 
that  the  pinion  D,  being  loose  upon  the  eccentric,  does  not  act  as  an  ordinary 
driving-wheel,  but  its  teeth  merely  act  as  wedges,  bringing  the  space  between 
the  teeth  of  one  of  the  dished  wheels  exactly  opposite  a  corresponding  space 
in  the  other  wheel.  Thus,  in  Fig.  19  the  only  spaces  that  exactly  correspond 
are  those  numbered  1  on  each  wheel :  space  23,  on  wheel  b  is  now  opposite, ' 
not  to  space  23  on  wheel  a,  but  to  the  tooth  between  spaces  22  and  23  on  a. 

Half  a  revolution  of  d  will  gradually  wedge  the  teeth  apart  till  23  is  opposite 
the  other  23 ;  when  the  revolution  of  d  is  complete,  space  44  on  b  will  be 
opposite  1  on  A. 

The  differential  power  is  thus  obtained  by  the  gradual  displacement  of 
the  odd  tooth  in  the  revolution  of  the  pinion.  The  discs  are  perfectly  free 
to  move  either  way  round  in  the  frame,  but  the  weight  on  h  coming  half  on  the 
right  side  and  half  on  the  left  perfectly  balances  the  block  and  keeps  the  lifting- 
chains  plumb  and  fair  under  its  centre.  One  revolution  of  the  spocket-wheel 
(l)  and  the  pinion  (d)  will  thus  cause  the  disc-wheel  (a)  to  turn  over  from 
left  to  right  ^ths  of  an  inch,  and  the  disc-wheel  (b)  will  revolve  over  in  the 
opposite  direction  from  ri^ht  to  left  an  equal  distance ;  the  sum  of  these  dis- 
tances equals  (1^  inches)  the  pitch  of  the  teeth  on  the  disc-wheels.  The 
diameter  of  the  chain-wheels  (f  and  o)  is  only  half  that  of  the  disc-wheels 
(a  and  b),  hence  the  hook  (h)  will  only  rise  •  34  inch  for  each  revolution  of 
the  spocket-wheel  (l),  and  to  obtain  this  small  rise  the  hand-rope  must  be 
moved  a  space  of  6  feet  3  inches.  The  pulley  exhibited  is  intended  to  enable 
two  men  to  raise  a  weight  of  7i  tons ;  from  the  above  calculation  they  would 
have  to  pull  the  hand-rope  221  feet  to  raise  the  7i  tons  1  foot.  The  theoretical 
force  required  would  be  a  pull  of  76  lbs.  plus  the  force  needed  to  overcome 
friction.  The  actual  force  required  was  not  ascertained  by  direct  experiment, 
but  friction  would  probably  cause  the  total  force  to  be  very  little,  if  at  all,  under 
112  lbs.,  and  two  men  of  average  strength  might  in  that  case  raise  the  weight 
some  6  feet  per  hour. 

A  second  hook  could  be  attached  at  k,  so  that  a  fresh  load  might  be  raised 
by  reversing  the  pull  of  the  hand-rope  without  first  lowering  the  chain.  One 
advantage  of  this  system  is  that  the  wedge-action  of  the  pinion-teeth  prevents 
the  weight  from  running  down  when  left  half-raised. 

The  prices,  of  course,  vary  for  blocks  of  different  power ;  that  of  the  7i  ton 
block  is  12/.  10s.,  and  the  chain  costs  5s.  per  foot,  including  the  hook  (h). 
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Shuttleworth,  Joseph. 

General  Aull  Committee. 

Barnett,  C. 
Beverley,  Mayor  of. 
Booth,  T.  C. 
BowLY,  Edward. 
Cantrell,  Charles  S. 
Davies,  D.  R. 
Dent,  J.  D.,  M.P. 
Dbuce,  Joseph. 
Edmonds,  W.  J. 
GiBBS,  B.  T.  Brandbeth. 
HoRNSBY,  Richard. 
HosKYNs,  C.  Wren,  M.P. 
HcLL,  Mayor  of. 
BLingscote,  Col.,  M.P. 
Leeds,  Robert. 


Thompson,  H.  S. 

TOBB,  WiLLLAM. 

Wakefield,  W.  H. 
Welby,  W.  Earlb,  M.P. 
Wells,  John. 
Whitehead,  Chablk. 
Wilson,  Jacob. 
The  Stewards  of  Imple- 
ments. 


Milwabd,  Richard. 
Randell,  Chables. 
Ransome,  R.  C. 
Ridley,  M.  W.,  M.P. 
robebts,  g.  c. 
Shcttlbwobth,  Joseph. 

TlFFEN,  J. 

ToBB,  William. 
Webb,  James. 
Welus,  John. 
Wells,  William,  M.P. 
Whitehead,  Charles. 
Wilson,  Jacob. 
The  Stewabds. 


di^oio^^artl  Contracts;  Committee. 

Randell,  Charles,  Chairman.  IIornsby,  Richabd. 

Bridport,  Viscount.  Milwabd,  Richard. 

Vernon,  Lord.  Shuttleworth,  Joseph. 

Amos,  C.  E.  Tore,  William. 

Booth,  T.  C.  Wells,  John. 

-Gibbs,  B.  T.  Brandreth.  Wilson,  Jacob. 

Committee  of  delecttom 

Bridport,  Viscount.  Milwabd,  R. 

Payies,  D.  R.  Randell,  Charles. 

Dent,  J.  D.,  M.P.  Thompson,  H.  S. 

(iibbs,  B.  T.  Brandreth.  Torr,  William. 

Holland,  E.  Wells,  William,  M.P 
KiNGscoTE,  Colonel,  M.P. 

And  the  Chairmen  of  the  Standin^ir  Committees. 


Ctiuratton  Committee. 


Holland,  E.,  Chairman. 

Lichfield,  Earl  of. 

Powis,  Earl  of. 

Acland,  Sir  T.  Dybie,  Bart,  M.P. 

Dent,  J.  D.,  M.P. 

Jones,  J.  Bowen. 


KiNGScoTE,  Colonel,  M.P. 
Ransome,  R.  C. 
Wells,  Willlam,  M.P. 

VOBLCKER,  Dr. 

Whitehead,  Chables. 


Cattle  3^Iague  Committee. 
The  whole  Council. 

*«*  The  President,  Trustees,  and  Vice-Presidents  are  Memben  «s  ojfieio 
of  all  Committees. 
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GENERAL  MEETING. 

12,  Hanover  Square,  Thursdat,  December  12,  1872. 


REPORT  OF  THE  COUNCIL. 

The  Council  of  the  Royal  Agricultural  Society  are  gratified  at 
being  able  to  preface  the  usual  Report  of  their  proceedings 
since  the  last  General  Meeting,  by  stating  that  the  past  year 
has  witnessed  a  considerable  accession  to  the  list  of  Members. 

During  the  past  half-year  8  Governors  and  68  Members  have 
died,  and  the  names  of  18  Members  have  been  removed  from 
the  list  by  order  of  the  Council ;  but,  on  the  other  hand,  11 
Governors  and  269  Members  have  been  elected,  so  that  the 
Society  now  consists  of 

77  Life  Governors, 

63  Annual  Governors, 
1687  Life  Members, 
4104   Annual  Members, 

14  Honorary  Members, 

making  a  total  of  5945,  and,  when  coupled  with  the  chanp^es 
reported  at  the  half-yearly  meeting  in  May,  showing  an  increase 
of  138  Members  during  the  year  1872. 

The  Council  desire  to  bear  testimony  to  the  great  loss  that 
they  have  sustained  by  the  death  of  their  veteran  colleague, 
Colonel  Challoner  ;  and  they  have  to  report  that  Mr.  Mil  ward, 
of  Thurgarton  Priory,  Notts,  has  been  elected  to  fill  the  conse- 
quent vacancy  in  the  list  of  Trustees.  The  vacancy  in  the 
Council  resulting  from  Mr.  Mil  ward's  election  has  been  filled 
up  by  the  election  of  Lord  Skelmersdale. 

The  half-yearly  statement  of  accounts  to  the  30th  of  June, 
1872,  has  been  examined  and  approved  by  the  Society's  auditors 
and  accountants,  and  has  been  published  for  the  information  of 
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the  Members  in  the  last  number  of  the  *  Journal.'  The  perma- 
nent funded  capital  of  the  Society  remains  the  same  as  at  the 
last  half-yearly  meeting,  namely,  24,112/.  Is.  8rf.,  and  the  balance 
in  the  hands  of  the  bankers  on  the  1st  instant  was  618/.  165.  lOJ. 
These  figures  are  sufficient  to  show  that  the  financial  position  of 
the  Society  continues  to  be  satisfactory. 

The  Council  have  increased  the  salary  of  the  Secretary  by 
100/.  per  annum  in  consideration  of  the  efficient  services  he 
has  rendered  to  the  Society  during  the  period  he  has  held  that 
office. 

In  the  Report  of  the  Council  last  December  it  was  stated  that 
a  Special  Committee  had  been  appointed  to  consider  the  whole 
question  of  the  receipts  and  expenditure  of  the  Society,  espe- 
cially at  the  Country-meetings,  and  the  possibility  of  securing 
equal  results  at  less  cost.  After  a  most  exhaustive  enquiry  the 
Committee  made  a  series  of  recommendations,  which,  it  is 
hoped,  may  exclude  from  the  Show-yard  a  large  number  of 
articles  not  connected  with  agriculture,  and  thus  attain  the 
double  object  of  curtailing  the  expenditure  of  the  Society, 
and  reducing  the  area  of  the  exhibition  without  diminishing 
its  usefulness. 

Cathays  Park,  liberally  placed  by  the  Marquess  of  Bute  at 
the  disposal  of  the  Society  for  the  Cardiff  Meeting,  formed  a 
most  commodious  and  picturesque  Show-ground,  possessing  the 
additional  advantages  of  being  well  drained  and  walled  in,  and 
in  every  way  adapted  to  the  requirements  of  the  Society.  No 
exertions  were  spared  by  the  Mayor  of  Cardiff  (Mr.  E.  David), 
Lord  Bute's  agent  (Mr.  J.  S.  Corbett),  and  the  Local  Committee 
to  ensure  the  success  of  the  Meeting  at  one  of  the  most  distant 
spots  which  the  Society  has  yet  visited.  The  Council  are, 
therefore,  gratified  in  stating  that  the  results  of  the  Meeting  at 
Cardiff  have,  in  their  opinion,  justified  their  choice  of  that 
locality  for  the  Society's  Exhibition,  more  particularly  in 
reference  to  its  future  effect  on  the  agriculture  of  the  adjacent 
districts. 

The  trials  of  Portable  Steam  Engines,  Threshing  Machines, 
Straw  Elevators,  &c.,  with  which  the  Cardiff  Meeting  com- 
menced, were  carried  out  by  the  Stewards,  Judges,  and  Engi- 
neers, with  the  utmost  care  and  patience,  during  a  week  of  rain 
ai^d  storms.    An  illustrated  report  on  the  trials  of  all  the  Imple- 
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ments,  except  Portable  Steam  Engines,  carefully  prepared  by 
Mr.  C.  G.  Roberts,  of  Haslemere,  Surjey,  has  been  published 
in  the  last  number  of  the  'Journal,'  and  will,  doubtless,  be 
found  useful  both  by  farmers  and  manufacturers.  The  report 
on  the  trials  of  Portable  Steam  Engines  has  been  prepared  by 
the  Engineer  Judges,  and  will  be  published  in  the  next  number 
of  the  *  Journal.' 

The  wet  weather  of  the  trial-week  was  fortunately  succeeded 
by  several  days  of  sunshine,  and  the  Cardiff  meeting,  therefore, 
approached  nearer  to  a  financial  success  than  either  of  its 
immediate  predecessors.  As  an  exhibition  of  Stock  it  pre- 
sented some  distinctive  features,  which  have  been  well  portrayed 
by  Mr.  Henry  Corbet,  the  Secretary  of  the  Central  Farmers' 
Club,  in  his  Report  published  in  the  last  number  of  the 
'  Journal.'  As  an  exposition  of  the  prevailing  character  of 
the  Live  Stock  of  the  neighbourhood,  it  must  be  regarded  as 
successful  in  consequence  of  the  large  number  of  local  exhi- 
bitors ;  while  the  relatively  small  number  of  entries  of  Welsh 
cattle  and  sheep  seem  rather  to  indicate  that  the  native  races 
are  being  displaced  by  improved  English  breeds,  than  that  their 
true  importance  was  inadequately  represented  in  the  Show-yard. 

The  competition  for  the  Prize  Cup  offered  by  Sir  Watkin 
W.  Wynn,  Bart.,  the  President  of  the  Society  at  the  Cardiff 
fleeting,  for  the  best  managed  farm  in  South  Wales  and  Mon- 
mouthshire, excited  the  keenest  interest  in  the  district,  from  the 
time  of  the  publication  of  the.  list  of  competitors,  up  to  the 
announcement  of  the  awards" of  the  Judges,  at  the  General 
Meeting  of  Members  held  in  the  Show-yard.  An  able  report 
on  the  Prize  and  Commended  Farms,  written  by  Mr.  T.  Bow- 
stead,  of  Eden  Hall,  Penrith,  one  of  the  Judges,  will,  it  is 
hoped,  be  carefully  read  by  many  farmers  both  in  and  outside 
the  district,  and  thus  produce  beneficial  results  beyond  the 
circle  of  those  who  were  more  immediately  interested  in  the 
competition. 

The  Council  regret  that  the  competition  for  the  prizes  offered 
by  the  Marquess  of  Bute  and  Major  Picton  Turbervill,  for 
plans  of  cottages  for  agricultural  labourers  to  cost  not  more  than 
1^20/.  per  pair,  and  those  for  miners  to  cost  not  more  than  90/ 
each,  failed  to  produce  a  satisfactory  result  No  plans  were 
sent  in  which,  in  the  opinion   of  the  Judires,  could  be  built  for 
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the  stipulated  sums,  and  also  possessed  sufficient  merit  to  justifj 
them  in  awarding  a  prize  ;  but  the  ground  plans  of  one  pair  of 
cottages  (exhibited  by  Mr.  Hine,  of  the  Patent  Brick  Works, 
Worcester)  were  commended,  and  will  be  published  in  the  next 
number  of  the  '  Journal/ 

The  Implement  Prize-Sheet  for  the  ensuing  Country  Meeting,, 
to  be  held  at  Hull,  has  been  carefully  arranged  after  consul- 
tation with  some  of  the  leading  manufacturers.  Prizes  are 
offered  for  sixteen  classes  of  Ploughs,  six  classes  of  Harrows^ 
four  of  Rollers  and  Clodcrushers,  four  of  Cultivators  and  Scari- 
fiers, besides  Digging  Machines,  Potato-ploughs,  and  Miscella- 
neous articles.  The  date  of  the  meeting  has  been  fixed  for 
Monday,  July  14th,  and  the  four  following  days,  and  the  Trials 
of  Implements  have  been  ordered  to  commence  on  Monday 
morning,  July  7th. 

The  Council  have  decided  to  offer  two  prizes,  of  100/.  each, 
for  the  best  managed  farms  in  the  Holderness  and  Wold  districts 
of  the  East  Riding  of  Yorkshire  respectively.  The  last  day  of 
entry  has  been  fixed  for  January  31st,  and  the  conditions 
of  competition  will  remain  as  on  previous  occasions. 

The  extensive  damage  to  this  year's  Potato-crop,  caused  by 
the  too  familiar  potato-disease,  has  prompted  the  President 
of  the  Society  to  offer  a  prize  of  lOOZ.  for  the  best  Essay  oa 
the  potato-disease  and  its  prevention.  The  Council  have  thank- 
fully accepted  Earl  Cathcart's  generous  offer,  and  have  decided 
that  the  competing  essays  shall  be  sent  in  on  or  before  No- 
vember 1st,  1873,  subject  to  the  usual  conditions  of  the  Society, 
as  follows : — 

All  information  contained  in  Prize  Essays  shall  be  founded 
on  experience  or  observation,  and  not  on  simple  reference  ta 
books  or  other  writings. 

Drawings,  specimens,  or  models,  drawn  or  constructed  to  a 
stated  scale,  shall  accompany  writings  requiring  them. 

All  competitors  shall  enclose  their  names  and  addresses  in  a 
cover,  on  which  only  their  motto,  and  the  subject  of  their  Essay, 
shall  be  written. 

The  President  or  Chairman  of  the  Council,  for  the  time  being, 
shall  open  the  cover  on  which  the  motto  designating  the  Essay 
to  which  the  prize  has  been  awarded  is  written,  and  shall  declare 
►V.O  na"^-?  of  the  author. 
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The  Chairman  of  the  Journal  Committee  shall  alone  be 
empowered  to  open  the  motto-paper  of  such  Essays,  not  obtaining 
the  prize,  as  he  may  think  likely  to  be  useful  for  the  Society's 
objects,  with  a  view  of  consulting  the  writer  confidentially  as  to 
his  willingness  to  place  such  paper  at  the  disposal  of  the  Journal 
Committee. 

The  copyright  of  all  Essays  gaining  prizes  shall  belong  to  the 
Society,  who  shall  accordingly  have  the  power  to  publish  the 
whole  or  any  part  of  such  Essays,  and  other  Essays  will  be 
returned  on  the  application  of  the  writers  ;  but  the  Society  do  not 
make  themselves  responsible  for  their  loss. 

The  Judges  are  not  bound  to  award  a  prize  unless  they  con- 
sider one  of  the  Essays  deserving  of  it. 

In  all  reports  of  experiments  the  expenses  shall  be  accurately 
detailed. 

The  imperial  weights  and  measures  only  are  those  by  which 
calculations  are  to  be  made. 

No  prize  shall  be  given  for  an  Essay  which  has  been  already 
in  print. 

Prizes  may  be  taken  in  money  or  in  plate,  at  the  option  of  the 
successful  candidate. 

All  Essays  must  be  addressed  to  the  Secretary,  at  the  house  of 
the  Society. 

Every  Essay  must  be  written  in  the  English  language,  or  must 
be  accompanied  by  an  English  translation. 

Since  the  last  half-yearly  meeting,  the  trial  of  "  Kidd  r.  the 
Royal  Agricultural  Society"  has  taken  place  at  Leeds.  This 
action  was  brought  by  Mr.  Kidd,  in  consequence  of  some  state- 
ments made  in  the  Quarterly  Report  of  the  Chemical  Committee 
last  March. 

The  trial  was  held  before  Mr.  Justice  Blackburn  and  a  special 
jury,  and  lasted  for  three  days.  The  jury  deliberated  for  five 
hours,  and  ultimately  gave  a  verdict  of  10/.  IO5.  against  the  Society, 
which  will  carry  costs.  In  order  to  give  all  members  of  the 
Society  an  opportunity  of  expressing  their  opinion  on  the  course 
pursued  by  the  Council,  a  verbatim  report  of  the  proceedings  was 
published  in  the  last  number  of  the  Journal ;  and  the  action 
that  has  since  been  taken  by  the  seed-crushers  in  Hull  leads  the 
Council  to  believe  that  the  trial,  although  unfortunate  to   the 
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Society  in  a  pecuniary  point  of  view,  has  been  of  considerable 
value  to  the  agriculttural  interest. 

In  connection  with  this  trial,  the  Council  gratefully  acknow- 
ledge  the  sympathy  which  they  have  received  from  the  Com- 
mittees of  several*  agricultural  bodies.  This  movement,  com- 
menced by  the  Lincolnshire  Agricultural  Society,  and  accom- 
panied by  a  vote  of  lOOZ.,  has  been  followed  by  another  vote  of 
lOOZ.,  from  the  Smithfield  Club,  a  vote  of  20Z.  from  the  Central 
Farmers'  Club,  and  votes  of  thanks  from  the  Central  Chamber  of 
Agriculture,  the  Manchester  and  Liverpool  Agricultural  Society, 
and  the  Norfolk  and  West  Suffolk  Chambers  of  Agriculture. 

Under  these  circumstance  the  Council,  profiting  by  the  expe- 
rience they  have  gained,  and  feeling  the  necessity  of  the  utmost 
vigilance  on  the  part  of  the  Chemical  Committee  in  the  prepara- 
tion of  their  Quarterly  Reports,  as  well  as  having  due  regard  to 
the  law  laid  down  by  the  judge  in  his  summing  up  at  the  late 
trial,  have  decided  to  continue  their  publication. 

The  Education  Grant  has  been  renewed  for  the  year  1873,  on 
the  general  scheme  which  has  now  been  continued  for  sevoal 
years  past;  but  in  the  hope  of  attracting  a  larger  number  of 
candidates,  the  restrictions  as  to  the  age  of  those  eligible  to 
compete  for  prizes  have  been  removed,  while  the  offer  of  special 
prizes  for  exceptional  merit  in  particular  subjects  has  been  dis- 
continued. 

In  consequence  of  a  communication  from  Her  Majesty's  Com- 
missioners for  the  Vienna  International  Exhibition,  1873,  a 
Committee  of  the  Council  has  been  appointed  to  assist  Her 
Majesty's  Commissioners,  and  to  aid  in  securing  a  due  repre- 
sentation of  British  Agriculture  at  that  important  international 
meeting.  Already  arrangements  have  been  made  for  an  adequate 
area  to  be  set  apart  for  this  purpose ;  and  the  Council  are  at 
present  endeavouring  to  secure  an  efficient  representative  of 
England  on  the  Jury  for  Agricultural  Machinery,  as  well  as 
arranging  for  a  report  on  the  Agricultural  features  of  the  whole 
exhibition. 

During  the  })ast  year  the  live  stock  of  the  farm  has  been 
unusually  subject  to  diseases  of  an  epizootic  character.  The  pre- 
valence of  the  foot-and-mouth  disease  last  year  induced  the 
Council  to  ^'  draw  the  attention  of  the  Government  to  the  existing 
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jgulations  in  reference  to  the  importation  of  both  foreign  and 
rish  cattle,  and  to  the  restrictions  which  it  is  desirable  to  impose 
1  order  to  diminish  the  risk  of  their  conveying  contagious  or 
ifectious  diseases  to  English  stock"  Since  then  the  increasing 
Tavity  of  the  circumstances  induced  the  Council,  last  July,  to 
end  a  deputation  on  the  subject  to  the  Vice-President  of  the 
^ivy  Council,  and  subsequently  to  the  Lord  Lieutenant  of  Ireland 
md  the  Chief  Secretary. 

The  Council  of  the  Society  were  requested  by  Mr.  Forster  to 
nform  him  specifically,  in  writing,  what  regulations  they  would 
ecommend.  The  Council  therefore  commissioned  the  Secretary 
>f  the  Society  to  make  such  an  investigation  into  the  facts  and 
circumstances  of  the  trade  in  animals  as  would  assist  them  in 
complying  with  the  request  of  the  Government. 

During  the  summer  recess  he  has  accordingly  visited  the  ports 
of  shipments  of  cattle  in  Ireland  and  the  Continent,  four  times 
traversed  the  German  Ocean,  and  seven  times  the  Irish  Channel 
in  cattle  steamers,  and  been  present  at  several  of  the  principal 
English  markets  and  Irish  fairs.  A  summary  of  the  facts  ob- 
served has  been  laid  before  the  Council  and  formally  communi- 
cated to  the  Government,  together  with  suggestions  of  the  Council 
for  fresh  regulations ;  and  a  paper  giving  an  ample  account  of 
the  Secretary's  investigations  is  in  preparation  for  the  ensuing 
number  of  the  *  Journal.' 

In  addition  to  the  foot-and-mouth  disease,  the  outbreak  of 
cattle-plague  in  the  East  Riding  of  Yorkshire,  has  been  a  matter 
of  grave  anxiety  to  the  Council.  Fortunately  the  prompt  and 
energetic  action  of  the  local  authorities  and  the  ready  co-operation 
of  most  of  the  farmers  in  the  districts,  assisted  by  the  advice  of 
the  Veterinary  Department  of  the  Privy  Council,  restricted  the 
spread  of  the  disease  within  a  much  narrower  compass  than  at 
one  time  seemed  probable.  An  investigation  into  the  circum- 
stances which  preceded  this  outbreak,  and  some  of  which  appear 
to  have  been  its  immediate  cause,  will  be  published  in  the  next 
number  of  the  *  Journal.' 

Still  more  recently,  an  increase  in  the  number  of  animals 
affected  with  pleuro-pneumonia  has  been  noticeable  in  many  parts 
of  England;  but  it  is  satisfactory  to  observe  that  the  Privy 
Council  have  issued  an  order  which  gives  sufficient  power  to 
local  authorities   who   desire  to  stamp  out  this  disease.      The 
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Council  therefore  strongly  recommend  the  Members  of  the  Society 
to  exert  their  influence  in  their  several  districts  to  induce  the 
local  authorities  to  use  the  power  of  compulsory  slaughter  which 
has  recently  been  vested  in  them  by  the  Privy  Council. 

The  Council  are  glad  to  report  that  they  have  received  from 
the  Governors  of  the  Royal  Veterinary  College  the  announce- 
ment that  a  more  satisfactory  supply  of  specimens  of  diseased 
animals  has  recently  been  furnished  to  the  College  by  Members 
of  the  Society  ;  and  the  Council  take  this  opportunity  of  calling 
special  attention  to  the  benefits  likely  to  result  from  a  still  larger 
number  of  subjects  being  forwarded  to  the  College  by  rendering 
possible  the  more  practical  education  of  students  of  the  veterinary 
art. 

By  order  of  the  Council, 

H.  M.  Jenkins, 

Secretary. 


(    »"i    ) 


MEHOBANDA. 

▲Dumcas  or  LETrsBa— The  Society's  office  being  Bitoated  In  the  po«tal  district 
letter  W>  members,  in  their  correspondence  with  the  Secretary,  are  reqaeste* 
letter  to  the  usual  address. 

Gexeral  MEETorG  in  London,  May  22, 1873,  at  12  o'dodL 

Mretiko  at  Hull,  July,  1873. 

Okxekal  Mextixo  in  London,  in  December,  1873.  > 

MoNTHLT  GouKCiL  (for  transaction  of  business),  at  12  o'clock  on  the  first  Wednesda; 
excepting  January,  September,  and  October :  open  only  to  Members  of  Council 
the  Society. 

AuJOumKxitirrs. — ^Tbe  Council  a<!Uoum  over  Passion  and  Easter  weeks,  when  tb* 
include  the  first  Wednesday  of  the  month ;  from  the  first  Wednesday  in  A^ 
Wednesday  in  November ;  and  from  the  first  Wednesday  in  December  to  the  fl 
February. 

Office  Houva.— 10  to  4.    On  Saturdays,  from  the  Council  Meeting  in  August 
Meeting  in  April,  10  to  2. 

Diseases  of  Cattle,  Sheep,  and  Pigs. — Members  have  the  privilege  of  applying  1 
Committee  of  the  Society,  and  of  sending  animals  to  the  Royal  Veterinar 
same  terms  as  if  they  were  subscribers  to  the  College.— <A  statement  of  these 
found  in  the  Appendix.) 

Chevical  Analysis. — ^The  privileges  of  Chemical  Analysis  enjoyed  by  Members  o 
be  found  stated  In  the  Appendix  to  the  present  volume. 

BoTAXicAL  Pim' I  LEGES.— The  Botanical  Privileges  ei^yed  by  Members  of  the  Soc 
stated  in  the  Appendix  to  the  present  volume. 

SuBSCRiTTioxs. — 1.  AunuaL — The  subscription  of  a  Governor  is  £5,  and  that  of  t 
advance  on  the  1st  of  January  of  each  year,  and  becoming  in  arrear  if  xl.^ 
Jxme,  2.  For  Life.— Gtovernors  may  compound  for  their  subscription  for  future 
at  once  the  sum  of  £50,  and  Members  by  paying  jk'lO.  Governors  and  M< 
paid  their  annual  subscription  for  20  years  or  upwards,  and  whose  snbscrij 
arrear.  may  compound  for  future  annual  subscriptions,  that  of  the  current  yc 
single  payment  of  X25  for  a  Governor,  and  jt5  for  a  Member. 

PATVEirrs. — Subscriptions  may  be  paid  to  the  Secretary,  in  the  most  direct  and  sat 
cither  at  the  ofiice  of  the  Society.  No.  12,  Hanover  Square,  London,  W.,  or  b 
office  orders,  to  be  obtained  at  any  of  tbe  principal  poetoffices  throughout  the  ki 
payable  to  him  at  the  Vere  Street  Office,  London,  W. ;  but  any  cheque  on  a 
other  house  of  business  in  London  will  be  equally  available,  if  made  payabU 
obtaining  post-office  orders  care  should  be  taken  to  give  the  postaiaster  tl 
and  surname  of  the  S«rretary  of  the  Society  (H.  M.  Jenkins),  otherwi 
will  be  refuised  to  him  at  the  post-office  on  which  such  order  has  been  obt 
rpmitting  the  money-orders  it  should  be  stated  by  whom,  and  on  whose  aoooi 
Cheques  should  be  made  payable  as  drafts  on  donand  (not  as  bills  only  payabl 
certain  number  of  days  after  date),  and  should  be  drawn  on  a  London  (not  on 
banker.  When  payment  is  made  to  the  London  and  Westminster  Bank,  S 
Branch,  as  the  bankers  of  the  Society,  it  will  be  desirable  that  the  Secretary  8 
by  letter  of  such  payment,  in  order  that  the  entry  in  the  banker's  book  may 
tlfied,  and  the  amount  ported  to  the  credit  of  the  proper  party.  No  coin  can  be 
unless  the  letter  be  register^. 

Nr.w  Mevbkrs. — Every  candidate  for  admission  into  the  Society  must  be  proposi 
the  proposer  to  specify  in  writing  tbe  ftill  name,  usual  place  of  residence,  and 
candidate,  either  at  a  Council  meeting,  or  by  letter  addressed  to  the  Secretary,  i 
may  be  obtained  on  application  to  the  Secretaiy. 


%*  Members  may  obtain  on  application  to  the  Secretary  copies  of  an  Abstra 
and  Bye-laws,  of  a  Statement  of  the  General  Ol^ects,  ftc,  of  the  Sod 
Botanical,  and  Veterinary  Privileges,  and  of  other  printed  papers  ooimc 
departments  of  the  Society's  business. 


(    xiy    ) 

Ictogal  Egriculttital  SbatittQ  of  (Sn^larCtt. 
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DISTRIBUTION  OF  MEMBERS  OF  THE  SOCIETY  AND  OF  MEMBERS 

OF  COUNCIL. 


DlSTBICTS. 


B. 


C. 


COXJNTIES. 


Durham 87 

northtmberland  ..  135 

YoRKSinRE  —  NorthI  2  05 
AND  East  Ruhjigsj 


B.     < 


BEDFORDSmRE           ..  48 

Cambridgeshire     . .  62 

Essex       121 

Uertfordshire  ...  99 

huntisgdokshire  ..  37 

Norfolk 102 

Suffolk 157 


Number 

OF 

Meuuebs. 


NUMBES 
IN 

Council. 


357—6 


680     —  10 


Cornwall       ..  ,.  ;      42 

Devonshire    ..  ..  100 

dorjsei'siiire  ..  ..  65 

Somersetshire  ..  114 

AViltsiiire       ..  ..  98 


419 


Derutshiue    ..      ..   I      75 
Leicestershire      ..        120 

Lincolnshire  . .      . .       200 


Northamptonshire  90 

Nottinghamshire  ..  131 

IUtlandshire        ..  15 

Wabwickshirb       . .  155 


Membeis  or  OoDKCO. 


798  I  —  11 


Hon.  H.  G.  Liddell. 
/M.    White     Ridley;      Jacob 
i\    Wilson. 

i/Earl    Cathcart,    vjp. ;    T.  C. 
\    Booth;  John  Wells. 


C.  Bamett 

D.  McIntosh« 
J.  B.  Lawes. 

Jabez  Turner ;  W.  Wells. 
EarlofLeioester;  Robert  Leeds. 
Sir  E.  0.  Eerrison,  v.p.;   N. 

G.  Barthropp;  Lieutenant- 

Colonel  WiLion. 


/Sir  T.D.  Adand ;  SirM,  Lopes; 
;\    G.  Turner. 

Lord  Portman,  t. 

Sir  W.  Miles,  tj». 

J.  Bawlenoe. 


Lord  Vemon,  t.p. 
(Duke    of  Rutland,  t.;    N.C. 
,(     Stone. 

{Marquis  of  Exeter;  Henry 
Chaplin ;  Tjord  Eesteven ;  W. 
Torr;  W.  Earle  Welby. 


R.  Milward,  t.  ;  W.  Sanday. 
J.  Baldwin.    - 


I 
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DISTRIBUTION  OF  MEMBERS  OF  THE  SOCIETY— continued. 


^nrtsEH 

^"t'?|LiEB 

OotmEA. 

OF 

imts^Lita  or  Oofmoi* 

i 

Qc^EB^HLAND    >* 

D4,  ,. 

LjU?QA5HIR£      .  ^ 

222     ,. 

s 

r  Duke  of  ]>¥omliire,  v.p, ;  IjoM 
1     SkelnieftdjiJe ;  T.  Statter. 

53     „ 

1 

W.  H.  Wafefleld 

YoBEBfliHE  —  West  \ 

126 

2 

[     J.  D.  DeiiL 

493  , 

—    6 

{ 

GwjraBTEItSHIRE    -. 

iss    .*  ' 

4 

(E.  Bbwly;  W.  J.  Edmond^ 
[  E.HollsLna,T.;  CoUKingacote. 

1  1    HEREFttRI^BIRlS 

100     .. 

1 

0.  Wr@ii  Uoakjiifi. 

F,      '  1  MoKMorTHsairtM     ,, 

64     .. 

1           1 

Lord  Tredegar,  t. 

no   ,. 

2           1 

C.  EandeU;  JiUfj<^H  Webb. 

HS 

030 

—    B 

130      - 

1 

ViBcoutit  Bridport,  t. 

BCCEI5?GHAMflHmE  ,* 

62     „ 

2 

/Li>rd  CliesLaoL   t.;   C.  S. 
1    CftntmU. 

i  Ha^fshcbs 

.13a     .. 

a 

i  Ykoount  Efersley,  t,p,  ;  Sir  A* 
{    K.  Mftttlonald,  t,  ;  T.  Bdu. 

Q-       \ 

'  Kent 

2i'.}     ,, 

1 

C.  Whiteliond. 

1    MUtDL^EX 

aia    ... 

1 

B.  T,  Eraudretb  Giblis,  T.P. 

1    OXPOBDfiUIlEE   . . 

HG     -. 

2 

jDtiko  of  Marlborougkj  if.; 

SuRBrY    ..     ..     ., 

i:i(j    .. 

1 

C,  E,  Aaim, 

Earl  of  Chieiiester,  v.r.:  Earl 

,  SusaES^     

in2    ,. 

4 

of  Egmont,   wv.i    Buke  oT 

12G4 

-13 

Eichmoiid,  v^. ;  W.  Bigden 

Cbi^hibs*** 

150     •. 

2 

D.  R  Daviea  ■  Hon. W.  EgeiioD. 

SafiOFsEiAa     ..     -. 

$06     ., 

2 

fViaocrtmt    Hil|    t.p.;     J    B, 
\    Jones. 
Efu-lof  LieMeld;  K.H.Mafifaii. 

m   ■ 

STAFlOREgHlBE 

258     .. 

2 

NoBifi  Wales 

129     .. 

2 

Eml  of  Powia,  t.  ;  Sir  W,  Wjim, 

8€3 

—    S 

Imfloient  Maxeks. 
B.  Homsbj. 

R.  C.  Ranaome. 

J.  ghutUevoiUi. 

SCOTLASB    ,. *. 

68 

Ibjxaxd     *.      *i      -.      "      - 

£2 

CHA-NKEX.  liJiLANDa      ..        .*        ., 

12 

Iklbof5Iax     .«     .. 

•£ 

FoKUGH  CorsrrmFs . . 

74 

M  EMDrBS  ^ITMOOT  ADDBESaiEa  -  - 

83 

,, 

321 

XYl 


Dr. 


ROYAL  AGRICULTURAL 
Half-yearly  Cash  Aocouot 


To  Balance  in  hand,  1st  Jaly,  18*72: — 

Bankers 

Secretary 

At  Deposit  with  London  and  Westminster  Bank 


To  Inoome : — 

Dividends  on  Stock       . .     . . 
Interest  on  Dopoiiit  Account 


Sobscriptions: —  £.  t.  d. 

Governors'  Life-Compositions 250  0    0 

Members'  IJfe-Compositions . .  457  0    0 

Members' Annoal     821  0    0 


Jonmal  (one  year) : — 

Sales     

Advertisements  .. 


171    6    8 
61    8    5 


Sundries,  viz.,  Donations  on  account  of  Law  Costs  in 
the  case  of  Kidd  v.  the  Society       


Total  Income 


To  Cardiff  Meeting 


£.     f. 

1,799  1 

21  16 

2,000  0 

d. 
0 
7 
0 

355  13 
46  7 

2 
6 

1,528    0    0 

232  IS     1 
120    0    0 


2.282  16    • 
8,420    6    • 


£.    «.  d' 


3,820  16  7 


lO.TOt   2  6 


£14.623  19    1  I 


Balakoe-Sheet, 


To  Capital:-  LIABILITIES. 

Surplus,  30th  June,  1872 

Lops: — 
Surplus  of  EApenditure  over  Income  during  the  Half-year  vlr-  — 

£.   g.   d. 

Expenditure 3.250  19    1 

Income 2,282  15    9 

963    3    4 
Cardifr  Meotlng  :— 
IMfTcronoe  between   Receipts   and   Expenditure, 
the  latter  exceeding  the  Ibrmer  by 566    4    1 

Country  Meeting  Plant : — 
Halt-year's  interest  and  Depreciation 211  18    7 


BRIPi'ORT,  Finance  Committee, 

QUILTER,  BALL,  &  Co.,  Accountantt. 


XVll 


SOCIETY  OP  ENGLAND. 
FBOM  1st  July  to  31st  December,  1872. 

By  Expenditure:—  £    «.    d. 
EstAbllshment:— 

Salaries  and  Wages 467    6    0 

House  and  Office  Expenses,  Rent,  &c 438    9    6 

Joomal : — 

Printing  and  Stitching      512    6  8 

Postage  and  Delivery        168    6  0 

Essays  and  ReporU 237  11  o 

Map,  EngraTings,  kc      136    6  7 

Adverting 5  12  0 

Chemical  >- 

Consulting  Chemist's  Salary 

Veterinary  :— 

Grant  to  Royal  Veterinary  College  (one  year) ^. 

Botanical:— 

Consulting  Botanist's  Salary 

Farm  Inspection : — 

Prise 50    0    0 

Expenses  of  Judging        202  16    6 

Postage  and  Carriage 

Advertising 

Sundries: — 

Law  Expenses 600    0    0 

l*reparing    Show    Yard    Accounts     for     Lord 
Vemou's  Conmiittee 46    5    6 

Total  Expenditure     

By  Capital  Account:— 

Country  Meeting  Plant        

By  Country  Meetings  :— 

Canliff      

Hull : 

By  Balance  in  hand.  3lst  December:— 

Bankers 

Secretary 


Or. 


£,    «.   d, 


905  15    6 


,060    1 

3 

150    0 

0 

150    0 

0 

50    0 

0 

252  16 
30  17 
5    3 

6 

4 
0 

'£.    i.  d. 


10,303  11  10 
241  16    8 


411  10  10 
80    5     8 


3.250  19    1 
235  15    • 


10,545    8    6 


14,032     2    7 


491  16    6 


4^4,523  19    1 


31sT  December,  1872. 

ASSETS. 

By  Cash  In  band , ,     . , 

By  New  3  per  Cent  Stock  24,1121.  7«.9d.  cost* 

1^  Books  and  Furniture  in  Sk>ciety's  House 

By  Country  Meeting  Plant        

At  Debit  of  HuU  Meeting         

•  rcdue€U9li  =  £22,\U9t,Bid. 

Jftm.— The  above  Assets  are  exclusive  of  the  amount  recoverable  in 
respect  of  arrears  of  Subscription  to  3lst  December,  1872,  which  at 
that  date  amounted  to  9561. 


£,    9.  d.' 

491  16  6 

22,920    7  1 

1,461  17  6 

2,613  16  5 


27,477  17    6 
241  16    8 


ik27,7l9  14    2 


Examined,  audited,  and  found  correct,  this  17  th  day  of  February,  1873. 

FRANCIS  SHERBORN.    ) 

A.  H.  JOHNSON,  i    AudiUnt  on  hdial/  tf  Ike  Sodelv. 

HENRY  CANTRELU      ) 
VOL.  IX.— S.  S.  b 
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ROYAL   AGRICTJLTUBAL 


Dr. 

Ybabcy  Cash  Accoukt 

To  Balance  in  hand,  Ist  Jan.  1872:— 

Bankers 

£,     9.     d, 

•     • 

420    0    0 

290    0    0 

1134    0    0 

3754  10    0 

1 

304  13    5     > 

Secretaiy 

63  12    6 

369    6  1 

To  Income  — 

Dividends  on  Stock 

708    e    0 

6.698  19    0 

361    3    8 
46    7    e 

120    0    0 

Sabecrlptions:— 

Goveraore'  Ufe-CompositioDS 

GovAmprs'  Annnal 

Members' Llfe-ComposiUons 

Mwnbere*  Annual 

Journal:— 
Sales,  (U  year) 

251  19     8 
109     3    7 

AdTertisements 

Interest  on  Deposit  Account 

Sundries,  viz.  :— 
Donations  on  Account  of  Law  Costs  in  the  case 
of  Klddfl.  the  Society 

•     • 

Total  Income   ••••••.•.• 

2  18    0 
13,078  15  10 

6,834  16  9 

To  Country  Meetings :— 

Wolverhampton • 

Cardlflr 

1S»081  IS   19 

X20.S84  16    D 

OCIETY    OF    ENGLAND. 

OM  IST  JaNUABY  to  SlST  DECEMBER,  1872. 


By  Expenditore  :— 

Establishment:— 

Salaries  and  Wages 

House  and  OflSce  Expenses,  Rent,  kc. 


£.    i,    d. 


935  18    0 
846     5     3 


Jonnuil  : — 
Printing  and  Stitching 
Pustage  and  Delivery  . 
EsMys  and  Reports     . 
Map,  Engravings,  &c 
Advertising .... 


Chemical : — 
Consulting  Chemist's  Salary  . 
Grant  for  invMtigations  .     . 


Veterinary  :— 
Royal  Veterinary  College,  (1  year) 


Botanical  : — 
Consulting  Botanist's  Salary  . 
Education 


Farm  Inspection  :— 
Advertising,  kc.     . 

Prize 

Expenses  of  Judging 


888  11  8 

330    a  6 

382    1  0 

161  12  t 

12    0  6 


300    0    0 
200     0     0 


30  13  6 
50  0  0 
202  16    6 


Advertising     .     .     . 
Postage  and  Carriage 


Sundries  :— 

Law  Expenses 

Expen5es  of  Inspection  Committee 

Preparing  Accounts  of  Show-yard  Works  for  use  i 
of  Lord  Vernon's  Committee 5 

Subscriptiims  (paid  in  error)  returned 

Total  Expenditure 


624    0    6 
18    6    2 


By  Capital  Account:  — 
Country  Meeting  Plant  , 


By  Country  Meetings  :— 
Wolverhampton  .     . 

Cardiff 

Hull 


By  Balance  in  hand,  3l8t  Dec  :— 

Bankers 

Secretary , 


£.    ■«.     d. 


1,782    3    3 


1,774    8    3 


600    0    0 
150    0    0 


100    0    0 
48    6    6 


7    2    0 
76    4    9 


688  12    2 
5    0    0 


498    0    8 

13»401  19  11 

241  16    8 


411  10  10 
80    6    8 


f.       «. 


5,41S    • 
23«  15 

14,141  17 

491  16 
X20.281  15 
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m\l  iWMting,  1873 : 

ON  MONDAY  THE  14th  OF  JULY,  AND  FOUR  FOLLOWING  DAYS. 


SCHEDULE    OF    PRIZES. 


I. — Live-Stock  Frizes. 


Reference 
Number  in 
OerUficates. 


Claw 

1 


3 
4 
5 
6 

7 
8 

9 

10 

11 
12 
13 

14 


15 
16 

17 
18 
10 


20 


HORSES. 


Agricultural  Stallion,  foaled  before  1st  Jan.  1871, 

720^  qualified  to  compete  as  Clydesdale  or  Suffolk 
Agricultural  Stallion,  foaled  in  the  year  1871,  not 

qualified  to  compete  as  Clydesdale  or  Suffolk    .. 
Clydesdale  Stallion,  foaled  before  the  1st  Jan.  1871 
Clydesdale  Stallion,  foaled  in  the  year  1871 
Suffolk  Stallion,  foaled  before  the  1st  of  Jan.  1871 
Suffolk  Stallion,  foaled  in  the  year  1871 
Thorough-bred  Stallion,  suitable  for  getting  hunters 
Stallion,  above  14  hands  but  not  exce^ing  15 

hands  2  inches,  suitable  for  getting  Hackneys.. 
Pony  Stallion,  not  exceeding  14  hands 
Agricultural  Mare,  in  foal,  or  with  foal  at  foot,  not 

qualified  to  compete  as  Clydesdale  or  Suffolk    .. 
Clydesdale  Mare,  in  foal,  or  with  foal  at  foot 
Suffolk  Mare,  in  foal,  or  with  foal  at  foot    .. 
Mare,  in  foal,  or  with  foal  at  loot,  suitable  for 

breeding  Hunters        

Mare,  above  14  hands,  but  not  exceeding  15  hands 

1  inch,  in  foal,  or  with  foal  at  foot,  suitable 

for  breeding  Hackneys        

Pony  Mare,  not  exceeding  14  hands     

Agricultural  Filly,  two  years  old,  not  qualified  to 

compete  as  Clydesdale  or  Suffolk        

Clydesdale  Filly,  two  years  old 

Suffolk  Filly,  two  years  old 

Pair  of   Agricultural   Draught    Horses,  worked 

regularly  at  plough   and  harrow  during  the 

yearl8i3     ..     ^ 

Pair  of  Agricultural  Geldings,  two  years  old 

No  Third  Prize  will  be  given  unless  at  least  Six 
animals  he  exhibited,  and  no  Second  Prize  will 
he  given  unless  at  least  Three  animals  he  exhi- 
htted,  except  on  the  special  recommendation  </ 
the  Judges, 

*  Offered  by  the  Holdemess  Agricultural  Society, 
t  Offered  by  Beverley  and  the  neighbourhood. 


First 
Prize. 


Second      ThlM 
Prixc.       Prize. 


25 

20 
25 
20 
25 
20 
50 

20 
15 

20 
20 
20 

25 


20 
10 

15 
15 
15 


20* 
16t 


£. 

15 

10 
15 
10 
15 
10 
25 

10 
10 

10 
10 
10 

15 


10 
5 

10 
10 
10 


lot 


£. 

5 

5 
5 
5 
5 
5 
10 

5 
5 

5 
5 
5 
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Prizes  for  Live  Stock. 


Etererence  ! 
Number  in  \ 
Ortificates.; 

Class 
2L 


23 

24 


25 

20 
27 


28 
29 


HORSES— con^tW^rf. 


Hunter,  Mare  or  Gelding,  five  years  old  and 
upwards,  having  not  less  than  three  crcteses  of 
blood.     English  breed        

Hunter,  Mare  or  Gelding,  four  years  old,  equal  to 
carrying  14  stones  over  any  hunting  country, 
and  to  have  not  less  than  three  crosses  of  blood 

Hunter,  Mare  or  Gelding,  three  years  old    .. 

Hunter  Gelding,  two  years  old,  with  not  less  than 
three  crosses  of  blood  

A  Champion  Prize  of  £100  for  the  best  Hunter 
(mare  or  gelding)  in  the  yard^  of  any  age,  efjual 
to  carrying  14  to  15  stones  over  any  hunting 
covntry.     Offered  by  the  Local  Committee 

Roadster  Hackney  (nag  or  mare),  from  four  to 
eight  years  old,  and  from  14  hands  2  inches  to 
15  hands  2  inches  high       

Jackass,  not  under  13  hands,  for  getting  mules 
for  agricultural  purposes 

Mule,  not  under  15  hands,  for  agricultural  pur- 
poses      

No  Second  Prize  will  be  given  unless  at  least  Three 
animals  be  exhibited,  except  on  the  special  re- 
commendation  of  the  Judges. 

*  Offered  by  Driffield  and  the"  neighbourhood, 
t  Offered  by  Beverley  and  the  ueighbourhood. 
X  Offered  by  some  Lincolnshire  Tenant-farmers. 
}  Offered  by  Market  Weighton  and  the  neigh- 
bourhood. 
II  Offered  by  Edward  Pease,  Esq.,  Darlington. 


15* 


35t 
15t 

15t 


CATTLE. 

(All  Ages  calculated  to  July  Ist,  1873). 

Shorthorn. 

Bull,  above  three  years  old 

Bull,  above  two  and  not  exceeding  three  years  old 

Yearling  Bull,  above  one  and  not  exceeding  two 

years  old      

^^0  T7nrd  Prize  will  be  given  unless  at  least  Six 
animals  be  exhibited,  and  no  Second  Prize  will 
be  given  unless  at  least  Three  animals  be  exhibited; 
and  in  Classes  28,  29  and  30  no  Fourth  Prize 
will  be  given  unless  at  least  Ten  animals  be  ex- 
hibited, except  on  the  special  recommendation 
of  the  Judges, 


Second  Third   Fourth 
Prize.    Prixe.   Pri». 


10* 


15t 

lot 


20§ 


2511 


10§ 

15| 
15| 


1011 : 
log 


30 
25 

26 


20 
15 

15 


15 
10 

10 


10 
5 


Prizes  far  Live  Stock. 


Reference 
Number  in 
GertUkates. 


CATTLE— continued. 


CImb 

31  Bnll-Calf,  above  six  and  not  exceeding  twelve 

months  old 

32  Cow,  above  three  years  old 

33  Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old      ..    *.. 

34  Yearling  Heifer,  above  one  and  not  exceeding  two 

years  old      

35  Heifer-Calf,  above  six  and  under  twelve  months  old 

Hereford. 

36  Bull,  above  three  years  old 

37  Bull,  above  two  and  not  exceeding  three  years  old 

38  Yearling  Bull,  above  one  and  not  exceeding  two 

years  old 

39  Bull-Calf,  above  six  and  not  exceeding  twelve 

months  old 

40  Cow,  above  three  years  old  .V       

41  Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old      

42  Yearling  Heifer,  above  one  and  not  exceeding  two 

years  old        

43  Heifer-Calf,  above  six  and  nnddr  twelve  months  old 

Devon. 

44  Bull,  above  three  years  old 

45  Bull,  above  two  and  not  exceeding  three  years  old 

46  Yearling  Bull,  above  one  and  not  exceeding  two 

years  old      

47  Bull-Calf,  above  six  and  not  exceeding  twelve 

months  old  ^ 

48  Cow,  above  three  years  old 

49  Heifer,   in-milk  or  in-calf    not  exceeding  three 

years  old      

50  Yearling  Heifer,  above  one  and  not  exceeding  two 

years  old      ^.    .. 

51  Heifer-Calf,  above  six  and  under  twelve  months  old 

Jersey. 

52  Bull,  above  one  year  old        

53  Cow,  above  three  years  old    .. 

54  Heifer,  in-milk  or  in-calf,  not  exceeding  three 

years  old      

No  Third  Prize  wiU  he  given  unless  at  least  Six 
animals  he  exhibited^  and  no  Sectmd  Prize  will 
he  given  unless  at  least  Three  Animals  he 
exhibited;  and  in  Classes  28,  29,  and  30  no 
Fourth  Prize  will  he  given  unless  at  least  Ten 
animals  he  exhibited,  except  on  the  special  recom- 
mendation of  the  Judges, 


First 

Second 

Prtie. 

Priaa. 

£. 

£. 

15 

10 

20 

10 

15 

10 

15 

10 

10 

5 

25 

16 

25 

15 

25 

15 

10 

6 

20 

10 

15 

10 

15 

10 

10 

5 

25 

16 

26 

16 

25 

16 

10 

6 

20 

10 

15 

10 

15 

10 

10 

6 

10 

6 

10 

6 

10 

6 
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Reference 
Nmnber  in 
Oertifkiatea. 


55 
56 
67 


58 
69 
60 


61 
62 
63 


64 
65 
66 


67 

68 
69 


CKTTlSEi— continued. 

Guernsey. 

Bull,  above  one  year  old 

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  not  exceeding  three 
years  old      

Galloway. 


Bull,  above  two  years  old      

Cow,  above  three  years  old 

Heifer,  in-milk,  or  in-calf,  under  three  years  old 


Ayrshire. 


Bull,  above  two  years  old      

Cow,  above  three  years  old 

Heifer,  in-milk  or  in-calf,  under  three  years  old 


Other  Established  Breeds. 

Not  including  the  Shorthorn^  Eenfardy  Devon^ 
Jersey,  Ouemsey,  Ayrshire^  or  OaUotvay, 

Bull,  above  one  year  old       

Cow,  above  three  years  old 

Heifer,   in-milk  or  in-calf,  not  exceeding  three 
years  old       


Cattle  of  any  Breedl 

Pair  of  Dairy  Cows,  for  breeding  and  milking 

purposes       

Pair  of  three  years  old  Heifers,  in-milk,  or  in-calf 
Pair  of  two-and-a-half  years  old  Steers 

No  Third  Prize  will  he  given  unless  at  least  Six 
animals  he  exhibited,  and  no  Second  Prize  wHl 
he  given  unless  at  least  Three  animals  he  eX" 
hihited,  and  in  classes  28,  29  and  30  no  Fourth 
Prize  will  he  given  unless  at  least  Ten  animals 
he  exhibited,  except  on  the  special  recommenda^ 
tion  of  the  Judges, 

*  Offered  by  the  Hull  Butchers. 


FIrat 

Second 

Prise. 

Prtee. 

£. 

£. 

10 

6 

10 

5 

10 

5 

10 

6 

10 

6 

10 

5 

10 

6 

10 

5 

10 

5 

10 

5 

10 

5 

10 

5 

10* 

5* 

10* 

5* 

16* 

5* 

Prizes  for  Live  Stack, 
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Referenoe 
Nnmberin 
Oertlficatca. 


73 
74 
75 


76 
77 

78 


79 
80 
81 


82 
83 

84 


85 


86 
87 
88 


SHEEf. 


Leicester. 


Shearling  Ram       

Ram  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 

COTSWOLD. 


Shearling  Ram        

Ram  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock 

LiNOOLNS. 


Shearling  Ram       

Ram  of  any  other  age 

Pen  of  Five  ShearUng  Ewes,  of  the  same  flock 


Border  Leicester. 


Shearling  Ram       ..      

Ram  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  floc^ 

Oxfordshire  Down. 


Shearling  Ram        

I^m  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock    .. 

Long- Wools  of  any  Breed. 

Pen  of  Twenty-five  Shearling  Gimmers^  of  the 
same  flock 


Southdown. 


Shearling  Ram        

Ram  of  any  other  age 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock    .. 

No  Third  Prize  wHl  he  given  unlets  at  Uasi  Six 
animals  be  exhibited,  and  no  Second  Prize  wiU 
be  given  unless  at  least  Three  animals  be  ex- 
hibited, except  on  t?ie  special  recommendation 
of  the  Judges.  This  rule  is  applied  to  the  Ewe, 
Lamb,  Oimmer,  and  Wether  Classesby  substi- 
tuling  the  word  ^^pens^^for  **animals/' 


Fint 

Seoood 

Priie. 

Priit. 

£. 

£. 

20 

10 

20 

10 

15 

10 

20 

10 

20 

10 

15  . 

10 

20 

10 

20 

10 

15 

10 

20 

10 

20 

10 

15 

10 

20 

10 

20 

10 

15 

10 

25 

15 

20 

10 

20 

10 

15 

10 

Thlnl 
Priae« 


5 

5 


5 
5 
5 


5 
& 


5 
5 
& 


10 


5 
5 
5 
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SHEEP— cmfmwerf, 

SHBOrSHTBE, 

Flrit 

Seeood 

HaM 
Fkfvt 

Qw 

£- 

£. 

£, 

89 
90 
91 

Shearling  Ram        , 

Ram  of  any  other  Age     ., 

Pen  of  Five  Shearling  Ewes,  of  the  same  flock   .- 

Hamfshike  and  other  Sboet-Woolled 
Brketis. 

Not  ftmlifitd  to  compete  as  Bouihdmtm 

20 
20 
15 

10 
10 

10 

92      ' 

93 

9i 

Shearling  Ram         ,.      

Ram  of  aoy  other  ago    ,,      -.. , 

Fen  of  Five  Shearling  E^ven,  of  the  same  flock    ,, 

Cheitiots.                               ! 

10 
10 

10 

6 
5 
5 

il 

95 
96 
07 

Shearling  Ram        ,,      **  -  , 

Ram  of  any  other  age     .,      ,*      

Pen  of  Five  Ewea  of  any  age,  (if  the  same  flock  „ 

Black- FACED  Moujii'alx  Sui^sr. 

10 
10 
10 

B 
5 
5 

nl 
•  I 

98 

99 

100 

Shearling  Bam 

Ram  of  any  other  a^e     .. 

Pen  of  Five  Ewei  of  any  age,  of  tlie  same  flock ., 

MouHTAm  SsnEn, 
Indudmg  Lonk^  Ihrdwkh^  and  olher  hreedM, 

10 
10 

10 

5 
5 

#» 

101 

102 
103 

Shearling  Ram       »»      ,.      ,, , 

Ram  of  any  other  age     ** 
Pen  of  Five  Ewes  of  any  age,  of  the  «une  flock  .. 

•• 

SnUlCP  OF   ANr  EfiEED* 

10 
10 
10 

5 
5 
6 

■  t 

104 

Ten  of  Ten  Shearling  Wether  Sheep  of  the  ^me 
flock „      , 

No  IJitrd  Prize  u-tll  he  gtven  niihi$.  at  feofi  8i^ 
animah  he  ejchibited,  and  no  Second  Pria»  tmll 
he  ffipen  unless  at  least  TItree  animah  he  ex^ 
hihiled,  ea^cept  on  the  s^ieeial  n^rnnm^rid^um  of 
'he  Judges.     Thii  rule  is  applmi  to  the  Ewe, 
\amh^  <?immer  and   Wether  Clai^Ms  %  $td»i4- 
^**^-nr  *M  word  ''f>ens''  for  "animals:' 

'  Qffei^  by  the  Hull  fintchen. 

•10 

•5 

• 

Prizes  for  Live  Stodt. 


xxvii 


Mninber  in 
Certiflcatea. 

PIGS. 

Large  White  Breed. 

Boar,  above  twelve  months  old     

Boar,  above  six  months  and  not  exceedmg  twelve 

months  old 

Breeding  Sow ;. 

Pen  of  three  Breeding  Sow-Pigs  of  the  same  litter, 

above  four  and  under  eight  months  old    .. 

First 
Prize. 

Second 
Prize 

Third 
Prize. 

Claas 
105 
1G6 

107 
108 

£. 
10 

10 
10 

10 

£. 
5 

5 
5 

5 

£. 

Small  White  Breed. 

109 
110 

111 
112 

Boar,  above  twelve  months  old     

Boar,  above  six  months  and  not  exceeding  twelve 

months  old 

Breeding  Sow 

Pen  of  three  Breeding  Sow-Pigs  of  the  same  litter, 
above  four  and  under  eight  months  old    .. 

Small  Black  Breed. 

10 

10 
10 

lb 

5 

5 
5 

5 

•  • 

113 
114 

115 
116 

Boar,  above  twelve  months  old     

Boar,  above  six  months  and  not  exceeding  twelve 

months  old 

Breeding  Sow 

Pen   of  three  Breeding   Sow-Pigs  of  the  same 

litter,  above  four  and  under  eight  months  old.. 

Berkshire  Breed.     ^ 

10 

10 
10 

10 

6 

5 
5 

5 

.. 

117 

118 

119 
120 

Boar,  above  twelve  months  old     

Boar,  above  six  months  and  not  exceeding  twelve 

months  old  ..      .. » 

Breeding  Sow  ..      ..      

Pen  of  three  Breeding  Sow-Pigs  of  the  same  litter, 

above  four  and  under  eight  months  old    .. 

Other  Breeds. 

Not  eligible  to  compete  in  any  of  the  preceding 
Classes, 

10 

10 
10 

10 

5 

5 
5 

5 

•  • 

121 
122 
123 

Boar 

Breeding  Sow 

Pen  of  three  Breeding-Sow  Pigs  of  the  same  litter 
above  four  and  under  eight  months  old    .. 

No  Second  Prize  will  be  given  unleis  cU  least 
Three    animals  be   exhibited^    except    on    the 
special  recommendation  of  the  Judges. 

10 
10 

10 

5 
5 

5 

•• 

xzyiii  Prizes  for  Implements  and  Machinery. 

n. — ^Implement  and  Machineby  Prizes  ofpebed  by  the 

Society.' 

Section  I. — Ploughs. 

Subsection  A. — ^Whkel  Ploughs. 

ClaaB  ^• 

1.  For  the  best  Plough,  not  exceeding  2  cwt 10 

For  the  second  best  ditto  & 

To  be  tested  at  4  to  6  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet. 

2.  For  the  best  Plough,  not  exceeding  2 i  cwt 10 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  7  inches  deep,  on  light  and  mixed  land  as  fax 
as  practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exooed 
4}  feet. 

3.  For  the  best  Plough,  not  exceeding  3  cwt 10 

For  the  second  best  ditto  5 

To  be  tested  at  5  to  8  inches  deep,  on  mixed  soil  and  heavy  land  as 
far  as  practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
^  feet. 

Subsection  B. — Swing  Ploughs. 

4.  For  the  best  Plough,  not  exceeding  2^  cwt 10 

For  the  second  best  ditto  ..' 5 

To  be  tested  at  4  to  7  inches  deep,  on  light  and  mi&od  land  as  &r 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4i  feet. 

Subsection  C. — Double-furrow  Plougub. 

5.  For  the  best  Plough,  not  exceeding  3i  cwt.         JO 

For  the  second  best  ditto  5 

To  be  tested  at  4  to  6  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet 

0.    For  the  best  Plough,  not  exceeding  5  cwt 10 

For  the  second  best  ditto  6 

To  bo  tested  at  4  to  7  inches  deep,  on  light  and  mixed  land,  as  &r 
as  practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4}  feet. 

Subsection  D. — Multiple-furrow  Ploughs. 

^'^^  the  best  Plough  turning  three  or  more  furrows,  not  exceeding 

^  "»vt 10 

"^o  be  tested  at  4  to  6  inches  deep,  on  light  land  only,  as  far  as 
practicable. 

Extreme  length  from  point  of  share  to  end  of  breast  not  to  exceed 
4  feet. 

i^oTE.— iSttc^  rioughi  in  Subsections  A,  B,  C,  and  D,  as  the  Judges  majf 
geiecty  will  he  tested  on  stn^Me  as  well  as  lea. 


'   Prizes  for  Implements  and  Madiinery.  zxix 

Subsection  E. — Subsoil  Ploughs.  £. 

8.  Best  Subsoil  Ploughs 5 

To  follow  an  ordinary  plough  and  work  from  6  to  12  inches  below 
the  furrow  bottom. 

9.  Best  arrangement  of  Subsoiler  attached  to  a  Single-furrow  Plbugh 

for  ploughing  and  subsoil ing  at  one  operation  :..      ..      5 

This  Plough  must  be  able  to  plough  6  inches  deep,  and  subsoil 
4  to  6  inches  deeper. 

10.  Best  arrangement  of  Subsoiler  attached  to  a  Double-furrow  Plough 

for  ploughino;  and  subsoiling  at  one  operation 5 

This  Plough  must  be  able  to  plough  6  inches  deep,  and  subsoil 
4  to  6  inches  deeper. 

Subsection  F. — Onb-way  Plough. 

11.  For  the  best  Single- furrow  One-way  Plough       5 

12.  For  the  best  Double-furrow  One-way  Plough      5 

All  the  One-way  Ploughs  to  be  tested  at  4  to  7  inches  deep,  on 
light  and  mixed  land,  as  far  as  practicable,  and  on  both  lea  and 
stubble. 

Subsection  G. — ^Double  Mouldboabds  ob  Ridging  Ploughs. 

13.  For  the  best  Plough,  not  exceeding  2 J  cwt 5 

To  be  tested  in  ridgiog  up  land  from  the  flat,  moulding  up  Pota- 
toes, and  opening  water  furrows  after  ploughing. 

Subsection  H. — Paring  Plough. 

14.  For  the  best  Paring  Plough , 5 

Subsection  I. — Pulverizer. 

15.  For  the  best  Plough  for  leaving  the  furrow-slice  pulverized       ..      ..       5 

To  be  tested  at  6  to  8  inches  deep,  on  light  and  mixed  land,  as 
far  as  practicable. 

Subsection  K. — Miscellaneous. 

16.  For  the  best  Plough  not  qualified  to  compete  in  any  of  the  foregoing 

classes 5 

Section  II. — Harrows. 

17.  For  the  best  Light  Harrow 10 

For  the  second  best  ditto      5 

18.  For  the  best  Heavy  Harrow 10 

For  the  second  best  ditto 5 

19.  For  the  best  Chisel  Harrow 10 

For  the  second  best  ditto      5 

20.  For  the  best  Chain  Harrow 5 

21.  For  the  best  Drag  Harrow 5 

22.  For  the  best  Harrow,  not  qualified  to  compete  in  the  preceding  Classes  5 

Section  III. — Rollers  and  Clod-crushers. 

23.  For  the  best  Light  KoUer      10 

For  the  second  best  ditto      5 

24.  For  the  best  Heavy  Roller 10 

For  the  second  best  ditto      5 

25.  For  the  best  Clod-crusher 10 

For  the  second  best  ditto      5 

26.  For  the  best  Roller  or  Clod-cmsher,  not  qualified  to  compete  in  the 

preceding  Classes       * 10 


XXX  Prizes  for  Implements  and  Machinerif. 

Section  IV. — Cultivators  and  Scarifiers.  £. 

27.  For  the  best  Cultivating:  Implement  for  light  land 15 

For  the  second  best  ditto      10 

28.  For  the  best  Cultivatinp;  Implement  for  heavy  land 15 

For  the  second  best  ditto       10 

29.  For  the  best  l^roadsharo        10 

30.  For  the  best  Implement  for  cultivating  or  scarifying  piirixwcs,  not 

qualified  to  compete  in  the  preceding  Classes 10 

For  the  second  best  ditto       5 

Sejtion  V. — Digging  Machines!. 

31.  For  the  best  Digging  Machine     • 10 

Section  VI. — Potatoe  Ploughs  and  Diggers. 

32.  For  the  best  Plough  for  raising  Potatoes      10 

33.  For  the  best  Machine  or  Digger  for  raising  Potatoes 10 

Special  Prjzk. 

For  the  best  combined  Stacking  Machine *J5 

The  Society  reserves  to  itself  the  right  of  postixining  the  l>ial  of 
the  Implements  in  classes  32  and  33  to  a  later  period  than  the  Hull 
Meeting,  if  the  Potatoe  crops  should  not  then  be  sufticiently  fon^'ard. 

Miscellaneous  awards  to  Agricultural  -Articles  nut  included  in  the 
Quinquennial  rotation Ten  Silver  Medals. 
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CONDITIONS  APPLYING  TO  CERTAIN  CLASSES 
OP  LIVE  STOCK  ONLY. 


Cattle. 

1.  No  bull  above  two  years  old  will  be  eligible  for  a  prize  unless  certified  to 
have  served  not  less  than  three  different  cows  (or  heifers)  within  the  three 
months  preceding  the  Ist  of  June  in  the  year  of  the  Show. 

2.  All  bulls  above  one  year  old  shall  have  rings  or  "  bull-dogs  "  in  their 
noses,  and  be  provided  with  leading  sticks. 

3.  No  cow  will  be  eligible  for  a  prize  unless  certified  either  at  the  date  of 
entry  or  between  the  date  of  entry  and  that  of  the  Show,  to  have  had  a  living 
calf,  or  that  the  calf,  if  dead,  was  bom  at  its  proper  time,  within  the  twelve 
months  preceding  the  date  of  the  Show. 

4.  No  heifer,  except  yearlings,  entered  as  in-calf,  will  be  eligible  for  a  prize 
unless  she  is  certified  to  have  been  bulled  before  the  3  ist  of  March  in  the  year 
of  the  Show,  nor  will  her  owner  afterwards  receive  the  prize  until  he  shall  have 
famished  the  Secretary  with  a  further  certificate  before  the  31st  of  January 
in  the  subsequent  year,  that  she  produced  a  living  calf;  or  that  the  calf,  if 
dead,  was  born  at  its  proper  time. 

5.  Shorthorns. — Each  animal  entered  in  the  Shorthom  Glasses,  must  be 
certified  by  the  Exhibitor  to  have  not  less  than  four  crosses  of  Shorthom 
blood  whidi  are  registered  in  the  herd  book. 

HOBSBS. 

6.  All  foals  must  be  the  offspring  of  the  mare  along  with  which  they  are 
exhibited ;  and  the  sire  of  the  foal  must  be  given  on  the  certificate  of  entry  as 
well  as  the  sire  of  the  mare. 

7.  No  mare  will  be  eligible  for  a  prize  unless  certified  either  at  the  date  of 
entry,  or  between  the  date  of  entry  and  that  of  the  Show,  and  to  have  had  a 
living  foal — or  that  the  foal,  if  dead,  was  bom  at  its  proper  time,  in  the  year 
of  the  Show ; — or  in  the  event  of  a  mare  being  exhibited  without  a  foal  at 
foot,  a  certificate  shall  bo  produced  at  the  time  of  entry  of  her  having  been 
served,  and  the  prize  shall  be  withheld  till  a  certificate  be  produced  of  her 
having  produced  a  foal. 

8.  No  veterinary  inspection  of  horses  will  be  required  except  when  con- 
sidered necessary  by  the  Judges,  who  will  be  accompanied  by  the  Veterinary 
Insixjctors. 

9.  A  charge  of  11.  for  the  accommodation  of  a  horse-box,  in  addition  to  the 
entry-fee,  will  be  made  for  each  entry  for  stallions  and  mares  in-foal,  or  with 
foals  at  foot. 

10.  A  charge  of  10«.  will  be  made,  in  addition  to  the  entry-fee,  for  the 
accommodation  of  a  stall  for  each  animal  in  the  other  Horse  Classes. 


xxxii  Conditions  relating  to  Live  Stock. 

Sheep. 

11.  All  rams,  except  shearlings,  must  have  been  used  in  the  preceding  year. 

12.  Sheep  exhibited  for  any  of  the  prizes  must  have  been  reaUy  and  favAy 
shorn  hare  after  the  1st  of  April  in  the  year  of  the  Exhibition;  and  the 
date  of  such  shearing  must  form  part  of  the  Certificate  of  Entry.  In- 
spectors will  be  appointed  by  the  Council  to  examine  the  sheep  on  their 
admission  to  the  Show-Tard,  with  instructions  to  report  to  the  Stewards  any 
cases  in  which  the  sheep  have  not  been  really  and/airly  shorn  bare, 

13.  Sheep  unfairly  prepared  for  Show  by  oiling  or  colouring  may  be 
disqualified  on  the  recommendation  of  the  Inspectors  of  Shearing. 

Pigs. 

14.  The  three  sow-pigs  in  each  pen  must  be  of  the  same  litter. 

15.  The  breeding  sows  in  Classes  107,  111,  115,  119,  and  122,  shall  be 
certified  to  have  had  a  litter  of  live  pigs  within  the  six  months  preceding  the 
Show,  or  to  be  in-pig  at  the  time  of  entry,  so  as  to  produce  a  litter  before  the 
1st  of  September  following.  In  the  case  of  in-pig  sows,  the  prize  will  be 
withheld  until  the  Exhibitor  shall  have  furnished  the  Secretary  with  a  cer- 
tificate of  farrowing,  as  above. 

16.  No  sow,  if  above  eighteen  months  old,  that  has  not  produced  a  litter  of 
live  pigs,  shall  be  eligible  to  compete  in  any  of  the  classes. 

17.  The  Judges  of  pigs  will  be  instructed,  with  the  sanction  of  the  Stewaids, 
to  withhold  prizes  from  any  animals  which  shall  appear  to  them  to  have  been 
entered  in  a  wrong  class. 

18.  All  pigs  exhibited  at  the  Country  Meetings  of  the  Society  shall  be  sub- 
jected to  an  examination  of  their  mouths  by  the  Veterinary  Inspector  of  the 
Society ;  and  should  the  state  of  dentition  in  any  pig  indicate  that  the  age  of 
the  animal  has  not  been  correctly  returned  in  the  Certificate  of  Entr}%  the 
Stewards  shall  have  power  to  disqualify  such  pig,  and  shall  report  the  circum- 
stance to  the  Council  at  its  ensuing  Monthly  Meeting.  No  pig  shall  be  oiled 
or  coloured  while  in  the  Show- Yard. 

19.  If  a  litter  of  pigs  be  sent  with  a  breeding  sow,  the  young  pi^  must  be 
the  produce  of  the  sow,  and  must  not  exceed  two  months  old. 

20.  All  disqualifications  will  be  published  in  the  awards  of  the  Judges. 


Bules  of  Adjudication.  xxxiii 


EULES  OF  ADJUDICATION. 


1.  As  the  object  of  the  Society  in  giving  prizes  for  cattle,  sheep,  and  pigs,  is  to 
promote  improvement  in  breeding  stock,  the  Judges  in  making  their  awards 
will  be  instructed  not  to  take  into  their  consideration  the  present  value  to  the 
butcher  of  animals  exhibited,  but  to  decide  according  to  their  relative  merits 
for  the  purpose  of  breeding, 

2.  If,  in  the  opinion  of  the  Judges,  there  should  be  equality  of  merit,  they 
will  be  instructed  to  make  a  special  report  to  the  Council,  who  will  decide  on 
the  award. 

3.  The  Judges  will  be  instructed  to  withhold  any  prize  if  they  are  of  opinion 
that  there  is  not  sufficient  merit  in  any  of  the  stock  exhibited  for  such  prize 
to  justify  an  award. 

4.  The  Judges  will  be  instructed  to  give  in  a  Reserved  Number  in  each  class 
of  live  stock ;  viz.,  which  animal  would,  in  their  opinion,  possess  sufficient 
merit  for  the  prize,  in  case  the  animal  to  which  the  prize  is  awarded  should 
subsequently  become  disqualified. 

5.  In  the  classes  for  stallions,  mares,  and  fillies,  the  Judges  in  awarding  tlie 
prizes  will  be  instructed,  in  addition  to  symmetry,  to  take  activity  and 
strength  into  their  consideration. 

6.  The  attention  of  the  Stewards  and  Judges  is  particularly  called  to  the 
conditions  applying  to  pigs.  The  Senior  Steward  of  Live  Stock  is  requested 
to  report  any  malpractices  on  the  part  of  Exhibitors,  and  any  person  found 
guilty  will  not  be  allowed  to  exhibit  at  future  meetings  of  the  Society. 


VOL.  IX. — S,  S. 


xxxiv  Conditions  relating  to  Implements. 


CONDITIONS  EELATING  TO  IMPLEMENTS. 


General  Conditions  as  regards  Ploughs. 

The  specified  weights  of  the  ploughs  in  each  class  are  to  be  taken  \rhcn 
fitted  with  two  wheels,  and  with  the  breast,  share,  and  coulter,  as  used  at 
work,  but  are  not  to  include  the  skim-coulter  or  any  other  occasional  extra 
parts,  such  as  drag-weight  and  chain,  although  employed  during  the  triaU 

llie  standard  of  excellence  of  work  will  be  the  same  as  that  laid  down  by 
tlie  Society  for  the  Newcastle  Meeting,  viz. : — 

"  That  the  plough  should  cut  the  sole  of  the  furrow  perfectly  flat, 
leave  the  landside  clear  and  true,  lay  the  furrow  slices  v/im  uni- 
formity, with  T)cri)endicular  cut  of  the  landside,  leaving  a  roomy 
horse  walk.  That  it  should  have  an  efficient  skim-coulter,  be 
light  in  draught,  simple,  strong  and  economical  in  construction.** 

Ploughs  will  be  tested  by  a  dynamometer,  and  drawn  by  steam  power 
during  such  test. 

Each  Plough  must  go  at  least  one  round  drawn  by  steam,  and  with  the 
■dynamometer  attached,  but  not  registering,  so  that  it  may  open  its  own  work 
prior  to  having  its  draught  tested.  The  draught  will  be  registered  on  not 
less  than  four  different  furrows,  and  averaged  to  ensure  accuracy. 

Each  comi)etitor  may  use  a  new  or  sharp  share  and  coulter  during  the 
dynamometer  trials,  but  these  must  be  of  the  same  shape  and  make  as  those 
which  he  has  used  during  the  rest  of  the  trial. 

When  tested  on  the  dynamometer,  each  Plough  shall  have  a  share  cutting 
the  same  width  of  ground,  namely : — 

For  a  9-inch  furrow,  not  less  than  7i  inches  wide ;  and  for  a  wide  12-inch 
furrow,  not  less  than  10  inches,  measuring  across  the  wing. 

The  length  from  the  point  of  the  share  to  the  end  of  the  breast  will  be 
measured  jdong  the  centre  of  the  breast. 


*^*  Forms  of  Certificate  for  entry,  as  well  as  Prize-Sheets  for  the  Hull 
Meeting,  containing  the  whole  of  the  conditions  and  regnlations, 
may  be  obtained  at  the  Office  of  the  Society,  No.  12,  Hanover  Square, 
London,  W.       

DATKS    OF    ENTRY. 

Certificates  for  the  entr}-  of  Implements  for  the  Hull  Meeting  must  be 
'orwarded  to  the  Secretary  of  the  Society,  No.  12,  Hanover  Square,  London,  W., 
'  '  the  1st  of  May,  and  (Vrtificatos  for  the  entry  of  Live  Stock  by  the  Ist  of 
,  une.  Certificates  received  after  those  respective  dates  will  not  be  accepted, 
hut  returned  to  the  persons  by  wliom  they  have  been  sent. 

The  Prizes  of  the  Royal  Agricultural  Society  of  England,  and  all  Prizes 
viiered  by  the  Hull  Local  Committee,  and  other  Donors,  are  open  to  general 
o/uT- Petition. 


(      XXXV      ) 

iWemberjB!^  Vtutintacs  Prfbflegw* 

I. — Serious  ob  Exteksiye  Dissasxs. 

No.  1.  Any  Member  of  the  Society  who  may  desire  profesBiontd  attendanoe 
and  special  advice  in  cases  of  serious  or  extensive  disease  among  his  cattle, 
sheep,  or  pigs,  will,  on  application  to  the  Secretary,  obtain  the  services  of  the 
Society's  Veterinary  Inspector,  to  visit  the  place  where  the  disease  prevails. 

No.  2.  The  remuneration  of  the  Inspector  will  be  2L  2«.  each .  day  as  a 
professional  fee,  and  IZ.  Is.  each  day  for  personal  expenses ;  and  he  wUl  also 
be  allowed  to  charge  the  cost  of  travelling  to  and  from  the  locality  where  his 
services  may  have  been  required.  The  fees  and  expenses  will  be  a  charge 
against  the  applicant ;  but  this  charge  may  be  reduced  or  remitted  altogether 
at  the  discretion  of  the  Council,  on  such  course  being  recommended  to  them  by 
the  Veterinary  Committee. 

No.  3.  The  Inspector,  on  his  return  from  visiting  the  diseased  stock,  will 
report  to  the  Committee,  in  writing,  the  results  of  ms  observations  and  pro- 
ceedings, which  Report  will  be  laid  before  the  Council. 

No.  4  When  contingencies  arise  to  prevent  a  personal  discharge  of  the 
duties  Confided  to  the  Inspector,  he  may,  subject  te  the  approval  of  the  Com- 
mittee, name  some  competent  professional  person  to  act  in  his  stead,  who  shall 
receive  the  same  rates  of  remuneration. 

n. — Ordinary  or  Other  Cases  of  Disease. 
Members  may  obtain  the  attendance  of  the  Veterinary  Inspector  on  any 
case  of  disease  by  paying  the  cost  of  his  visit,  which  will  be  at  the  following 
rates,  viz.,  21,  2s.  per  diem,  and  travelling  expenses. 

III. — Consultations  without  visit. 

Personal  consultation  with  the  Veterinary  Inspector  ..          ..  5». 

Consultation  by  letter     ..          ..          ..          ..          ..          ..  5fi. 

Consultation  necessitating  the  writing  of  three  or  more  letters.  10s. 

Post-mortem  examination,  and  report  thereon..         ..          ..  lOs. 

A  return  of  the  number  of  applications  during  each  half-year  being  required 
from  the  Veterinary  Inspector. 

IV. — Admission  of  Diseased  Ajomals  to  the  Veterinary  College 
Investigations;  Lectures,  and  Eeports. 

No.  1.  All  Members  of  the  Society  have  the  privilege  of  sending  cattle, 
sheep,  and  pigs  to  the  Infirmary  of  the  Royal  Veterinary  College,  on  the  same 
terms  as  if  tliey  were  Members  of  the  College  ;  viz.,  by  paying  for  the  keep 
and  treatment  of  cattle  10s.  6d.  per  week  each  animal,  and  for  sheep  and 
pigs  "  a  small  proportionate  charge  to  be  fixed  by  the  Principal  according  to 
circumstances." 

No.  2.  The  College  has  also  undertaken  to  investigate  such  particular  classes 
of  disease,  or  special  subjects  connected  with  the  application  of  the  Veterinary 
art  to 'Cattle,  sheep,  and  pigs,  as  may  be  named  by  the  Council. 

No.  3.  In  addition  to  the  lectures  now  given  by  the  Professor  of  Cattle 
Pathology  to  the  pupils  in  the  Royal  Veterinary  College,  on  special  occasions 
the  College  undertake  that  one  of  the  Professors  shall  also  deliver  such  lectures 
before  the  Members  of  the  Society,  at  their  house  in  Hanover  Square,  as  the 
Council  shall  desire. 

No.  4.  The  Royal  Veterinary  CoHege  will  authorise  the  Principal  to  famish 
to  the  Council,  quarterly,  a  detailed  Report  of  the  cases  of  cattle,  sheep,  and 
pigs  treated  in  the  Infirmary ;  and  also  Special  Reports  from  time  to  time  on  any 
matter  of  unusual  interest,  which  may  come  under  the  notice  of  the  College. 

By  order  of  the  Council, 

H.  M.  JENKINS,  Secrefm-y. 
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The  Council  have  fixed  the  following  rates  of  Charge  for  Analyies  to 
be  made  by  the  Consulting  Chemist  for  the  hond-Jide  use  of  Memben 
of  the  Society;  who  (to  avoid  all  unnecessary  correspondence)  are 
particularly  requested,  when  applying  to  him,  to  mention  the  kind  of 
analysis  they  require,  and  to  quote  its  number  in  the  subjoined  schedule. 
The  charge  for  analysis,  together  with  the  carriage  of  the  specimens^ 
must  be  paid  to  him  by  members  at  the  time  of  their  application. 

No.  1. — An  opinion  of  the  genuineness  of  Peruvian  guano,  bone* 

dust,  or  oil-cake  (each  sample)       6«. 

„  2. — An  analysis  of  guano ;  showing  the  proportion  of  moisture, 
organic  matter,  sand,  phosphate  of  lime,  alkaline  salts, 
and  ammonia        ..  ..  ..  ..  ..  ••     10s. 

„  3. — An  estimate  of  the  value  (relatively 'to"  tlie  average  of 
samples  in  the  market)  of  sulphate  and  muriate  of  am- 
monia, and  of  the  nitrates  of  potash  and  soda    ..  ..     lOi, 

„  4. — ^An  analysis  of  superphosphate  of  lime  for  soluble  phos- 
phates only  ..         ..  ..         ..         ..         ••     10r« 

„  5. — An  analysis  of  superphosphate  of  lime,  showing  the  pro- 
portions of  moisture,  organic  matter,  sand,  soluble  and 
insoluble  phosphates,  sulphate  of  lime,  and  ammonia  ••    ^1. 

„  6. — ^An  analysis  (sufficient  for  the  determination  of  its  agricul- 
tural value)  of  any  ordinary  artificial  manure  ..         ..     £1. 

„  7. — Limestone : — the  proportion  of  lime,  7».  Gd. ;  the  propor- 
tion of  magnesia,  10s. ;  the  proportion  of  lime  and  mag- 
nesia   16i» 

„    8. — Limestone  or  marls,  including  carbonate,  phosphate,  and 

sulphate  of  lime,  and  magnesia  with  sand  and  clay      ..     £1, 

„    9. — Partial  analysis  of  a  soil,  including  determinations  of  day, 

sand,  organic  matter,  and  carbonate  of  lime       ..         ••     £U 

„  10. — Complete  analysis  of  a  soil  ..         ..         ..         ..         ..     £3. 

„  11. — An  analysis  of  oil-cake,  or  other  substance  used  for  feeding 
purposes;  showing  the  proportion  of  moisture,  oi^ 
mineral  matter,  albuminous  matter,  and  woody  fibre ; 
as  well  as  of  starch,  gum,  and  sugar,  in  the  aggregate        £1. 

„  12. — Analyses  of  any  vegetable  product  ..         ..         ..         ..     £1. 

„  13. — Analyses  of  animal  products,  refuse  substances  used  for 

manure,  &c.  ..         ..         ..         ..        from  IQs.  to  80f. 

„  14. — Determination  of  the  "  hardness  "  of  a  sample  of  water 

before  and  after  boiling    ..         ..         ..         ..  .     lOs, 

„  15. — Analysis  of  water  of  land  drainage,  and  of  water  used  for 

irrigation    ..         ..  £2. 

„  16. — ^Determination  of  nitric  acid  in  a  sample  of  water  ..         ••     £]. 

N.B. — ITie  ahcfve  Scale  of  Charges  is  not  appltcdble  to  (he  com  qf  penoM 
commercially  engaged  in  the  Mantrfacture  or  Sale  of  any  Subgtanee  tent  ftur 
Analysis. 

The  Address  of  the  Consulting  Chemist  of  the  Society  is.  Dr.  Auounos 
VoELCKER,  F.R.S.,  11,  Salisbury  Square,  London,  E.C.,  to  which  he  requests  thst 
all  letters  and  parcels  (postage  and  carriage  paid)  should  be  directed. 

By  order  of  the  Council, 

H.  M.  JENKINS,  Secretary. 
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INSTEUCTIONS  FOE  SELECTING  AND  SENDING  SAMPLES 
FOE  ANALYSIS. 

ARTIFICIAL  MANURES.— Take  a  large  handfal  of  the  manure  from  three 
or  four  bags,  mix  the  whole  on  a  lar^e  sheet  of  paper,  breaking  down  with  the 
hand  any  lamps  present,  and  fold  up  m  tinfoil,  or  in  oil  silk,  about  3  ozs.  of  the 
well-mixed  sample,  and  send  it  to  11,  Salisbury  Square,  Fleet  Street,  E.C., 
by  post :  or  place  the  mixed  manure  in  a  small  wooden  or  tin  box,  and  send  it 
by  post.  If  the  manure  be  very  wet  and  lumpy,  a  larger  boxful,  weighing  from 
10  to  12  ozs.,  should  be  sent  either  by  post  or  railway. 

Samples  not  exceeding  4  ounces  in  weight  may  be  sent  by  post,  by  attaching  two 
penny  postage  stamps  to  the  parcel. 

Samples  not  exceeding  8  ounces,  for  three  postage  stamps. 

Samples  not  exceeding  12  ounces,  for  four  postage  stamps. 

The  parcels  should  be  addressed:  Dr.  Augustus  Voelcrer,  11,  Salisbury 
Square,  Fleet  Street,  London,  E.C.,  and  the  address  of  the  sender  or  the 
number  or  mark  of  the  article  be  stated  on  parcels. 

The  samples  may  be  sent  in  covers,  or  in  boxes,  bags  of  linen  or  other  materials. 
No  parcel  sent  by  post  must  exceed  1 2  ozs.  in  weight,  1  foot  6  inches  in  lengUi, 
9  inches  in  width,  and  6  inches  in  depth. 

SOILS.— Have  a  wooden  box  made  6  inches  long  and  wide,  and  from  9  to  12 
inches  deep,  according  to  the  depth  of  soil  and  subsoil  of  the  field.  Mark  out  in  the 
field  a  space  of  about  12  inches  square;  dig  round  in  a  slanting  direction  a  trench,  , 
so  as  to  leave  undisturbed  a  block  of  soil  with  its  subsoil  from  9  to  12  inches  deep ; 
trim  this  block  or  plan  of  the  field  to  make  it  fit  into  the  wooden  box,  invert  the 
open  box  over  it,  press  down  firmly,  then  pass  a  spade  under  the  box  and  lift  it 
up,  gently  turn  over  the  box,  nail  on  the  lid  and  seed  it  by  goods  or  parcel  train 
to  the  laboratory.  The  soil  will  then  be  received  in  the  exact  position  in  which 
it  is  found  in  the  field. 

In  the  case  of  very  light,  sandy,  and  porous  soils,  the  wooden  box  may  be  at 
once  iuverted  over  the  soil  and  forced  down  by  pressure,  and  then  dug  out. 

WATERS. — Two  gallons  of  water  are  required  for  analysis.  The  water,  if 
possible,  should  be  sent  in  glass -stoppered  Winchester  half-gallon  bottles,  which 
are  readily  obtained  in  any  chemist  and  druggist's  shop.  If  Winchester  bottles 
cannot  be  procured,  the  water  may  be  sent  in  perfectly  clean  new  stoneware  spirit- 
jars  surrounded  by  wickerwork.  For  the  determination  of  the  degree  of  hardness 
before  and  after  boiling,  only  one  quart  wine-bottle  full  of  water  is  required. 

LIMESTONES,  MARLS,  IRONSTONES,  AND  OTHER  MINERALS.— 
Whole  pieces,  weighing  from  3  to  4  ozs.,  should  be  sent  enclosed  in  small  linen 
bags,  or  wrapped  in  paper.    Postage  2d.,  if  uFder  4  ounces. 

OILCAKES.— Take  a  sample  from  the  middle  of  the  cake.  To  this  end  break  a 
whole  cake  into  two.  Then  break  off  a  piece  from  the  end  where  the  two  halves 
were  joined  together,  and  wrap  it  in  paper,  leaving  the  ends  open,  and  send  parcel 
by  post.  The  piece  should  weigh  from  10  to  12  ozs.  Postage,  4d.  If  sent  by 
railway,  one  quarter  or  half  a  cake  should  be  forwarded. 

FEEDING  MEALS.— About  3  ozs.  will  be  sufficient  for  analysis.  Enclose  the 
meal  in  a  small  linen  bag.    Send  it  by  post. 

On  forwarding  samples,  separate  letters  should  be  sent  to  the  laboratory, 
specifying  the  nature  of  the  information  required,  and,  if  possible,  the  object 
in  view. 

H.  M.  JENKINS,  Secretary. 
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The  Council  have  provisionally  fixed  the  following  rates  of 
Charge  for  the  examination  of  Plants  and  Seeds  for  the  hon&fide 
use  of  Members  of  the  Society,  who  are  particularly  reatiested, 
when  applying  to  the  Consulting  Botanist,  to  mention  the 
kind  of  examination  they  require,  and  to  quote  its  number  in 
the  subjoined  Schedule.  The  charge  for  examination  must  be 
paid  to  the  Consulting  Botanist  at  the  time  of  appIicatioD,  and 
the  carriage  of  all  parcels  must  be  prepaid. 

No,  1. — A  general  opinion  as  to  the  genuineness  and  age  of  a 

sample  of  clover-seed  (each  sample)    ..  ..  ••       Ss. 

„  2. — A  detailed  examination  of  a  sample  of  dirty  or  impure 
clover-seed,  with  a  report  on  its  admixture  with  seeos  of 
dodder  or  other  wee^s  (each  sample)     ..  .•  ..     10b. 

„  0. — A  test  examination  of  turnip  or  other  cruciferous  seed, 
with  a  rejiort  on  its  genninating  power,  or  its  adultera- 
tion with  000  seed  (each  sample)         ..         ..  ..'    IOr. 

„    4. — A  test  examination  of  any  other  kind  of  seed,  or  com,  with 

a  report  on  its  germinating  power  (each  sample)         ..     10s. 

„  5. — Determination  of  the  species  of  any  indigenous  British 
plant  (not  parasitic),  with  a  report  on  its  habits  (each 
s[jecics)     ..         ..         ..         ..         ..         ..  ..       5«» 

„  G. — Determination  of  the  species  of  any  epiphyte  or  vegetable 
parasite,  on  any  farm-crop  grown  by  the  Member,  with 
a  report  on  its  habits,  and  suggestions  (where  possible) 
as  to  its  extermination  or  prevention  (each  species)     ..     lOflt 

„    7. — Report  on  any  other  form  of  plant-disease  not  caused  by 

insects lOf. 

„  8. — Determination  of  the  species  of  a  collection  of  natural 
grasses  indigenous  to  any  district  on  one  kind  of  soil 
(each  collection)  ..  ..  ..  ..  ..  ..     10>. 

INSTRUCTIONS  FOB  SELECTING  AND  SENDING  SAMPLES. 

In  sending  seed  or  corn  for  examination  the  utmost  care  must  be  taken  to 
scciu^  a  fair  and  honest  sample.  If  anything  supposed  to  be  injurious  or 
useless  exists  in  the  com  or  seed,  selected  samples  should  also  be  sent. 

In  collecting  si"K?cimens  of  plants,  the  whole  plant  should  be  taken  up^  and 
the  earth  shaken  from  ][the  roots.  If  possible,  the  plants  must  be  in  flower  or 
fruit.    They  should  be  packed  in  a  light  box,  or  in  a  firm  pajier  parcel. 

Sjxjcimens  of  diseased  plants  or  of  parasites  should  be  forwarded  as  fresh  as 
possible.    Place  them  in  a  bottle,  or  pack  them  in  tin-foil  or  oil-silk. 

All  specimens  should  be  accompanied  with  a  letter  specifying  the  nature  of 
the  information  required,  and  stating  any  local  circumstances  (soil,  situation, 
&c.)  which,  in  the  opinion  of  the  sender,  would  be  likely  to  throw  light  on  the 
inquiry. 

N.B. — Tlie  above  Scale  of  Cliarges  is  not  apiTlicaUe  in  the  case  of  Seedimen 
.  eguin'ng  the  services  of  the  Consulting  Botanist. 

Parcels  or  letters  (Carriage  or  Postage  prepaid)  to  be  addressed  to  Mr.  W. 
1\RP^THERS,  F.R.S.,  25,  Wellington  Street,  Islington,  London. 

H.  M.  JENKINS,  Secntary. 
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1857 
1850 
1861 
1867 
1854 
1860 
1846 
1839 
1856 
1858 
1839 
1839 


1861 
1839 
1867 
1847 
1847 
1848 
1847 
1858 
1839 
1852 
1859 
1855 


1855 
1858 
1848 
1853 
1873 
1868 
1863 
1861 
1872 
1866 
1861 
1860 


EDWARD  HOLLAND. 
Grudteeie(« 


Bridpobt,  Viscount,  Cricket  St.  Th<ma8,  Chard,  Somersetshire, 

Cheshah,  Lord,  Latimer,  Chesham,  Bucks. 

Holland,  Edward,  Dumbleton  HaU,  Evesham,  Qloueeslershire, 

Kbsteysn,  Lord,  Casicick,  Stamford,  Lincolnshire, 

Macdonald,  Sir  Archibald  Keppel,  Bt,  Woolmer  Lodge,  Liphook,  Hants, 

Marlborough,  Duke  of,  K.G.,  Blenheim  Park,  Oxford, 

MiLWARD,  Richard,  TJiurgarton  Priory,  SotUhwell,  Notts. 

PoRTMAN,  Viscount,  Bryanston,  Blandford,  Dorset. 

Powis,  Earl  of,  Pouns  Castle,  Weishpool,  Montgomeryshire. 

Rutland,  Duke  of,  K.G.,  Betvoir  Castle,  Orantham,  Leicestershire. 

Thompson,  Harrt  Stephen,  Kirhy  Hall,  York, 

Tbedeoab,  Lord,  Tredegar  Park,  Newport,  Monmouthshire, 

Cathoart,  Earl,  Thomton-le-Street,  Thirsk,  Yorkshire. 

GmcHBSTEB,  Earl  of,  Stanmer  Park,  Lewes,  Sussex. 

Dktonshire,  Duke  of,  K.G.,  HcXker  HaU,  Lancashire. 

Egmont,  Earl  of,  Cowdray  Park,  Petworth,  Sussex. 

Eterslet,  Viscount,  HeckfiM  Place,  Winehfidd,  Hants. 

GiBBS,  B.  T.  Brandreth,  Halfmoon  Street,  PiecadiUy,  London,  W. 

Hill,  Viscount,  Hawkstone  Park,  Salop. 

KsRRisoN,  Sir  Edward  C,  Bart.,  Brome  HaU,  Seole,  Suffolk. 

Miles,  Sir  Weluam,  Bart.,  I^eigh  Court,  Bristol,  Somersetshire, 

Richmond,  Duke  of;  K.G.,  Goodwood,  Chichester,  Sussex, 

Vernon,  Lord,  Sudbury  HaU,  Derby. 

Wtnk,  Sir  Watkin  Willluib,  Bt.,  M.P.,  Wynnday,  Buahon,  Denbigluhire. 

®t{)er  fHemberie;  of  Counril. 

Acland,  Sir  Thomas  Dtex,  Bart.,  M.P.,  Sprydoncote,  Exeter,  Deronshire. 
Amos,  Charles  Edwards,  5,  Cedars  Road,  Clapham  Common,  Surrey. 
Barnett,  Charles,  Stratum  Park,  Biggleswade,  Bedfordshire, 
Barthropp,  Nathaniel  George,  Haeheston,  Wiekham  Market,  Suffolk, 
Bedford,  Duke  of;  Wobum  Abbey,  Bedfordshire. 
Booth,  Thomas  Christopher,  Warlaby,  Northallerton,  Yorkshire, 
BowLT,  Edward,  Siddington  House,  Cirencester,  Qloueeslershire. 
Cantrell,  Charles  S.,  Riding  Court,  Datchel,  Bucks, 
Chaplin,  Henrt,  M.P.,  Blankney  HaU,  Lincoln. 
Dayies,  Dayid  Retnolds,  Agden  HaU,  Lymm,  Cheshire. 
Dent,  J.  D.,  MJ>.,  ROtdtm  Hall,  Wetherby,  Yorkshire. 
Druoi,  Joseph,  EJ/nsham,  Oxford. 
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Elected. 

18G8  '  Kdmonds,  William  John,  SouOirope,  Lechlade^  GUmcesterskfre. 

1871  EuEBTON,  lion.  Wilboahah,  M.P.,  Eostheme  Manors  KnuU/ard,  Chethire, 
1873     Evans,  John,  UffingUm,  Shrewsbury,  Salop. 

1872  I  ExETEB,  Marquis  of,  K.G.,  Burghley  Houae^  Stamford,  Idneolruihire. 

1866  I  HoRNSBY,  Richard,  Spit&e  Gate,  GrarUltam,  Linoolnthire, 

1851  I  HosKTNs,  Chandos  Wren,  M.P.,  Hareuoood,  Ross,  Herefardthire. 

1871  I  Jones,  J.  Bowen,  Entdon  House,  Shrewsbury ,  Salop, 

1863  I  KiNGSCOTE,  Colonel,  M.P.,  Kingscote,  WooUon-under-Edge,  Qloueetlersihin, 

1848  i  Lawes,  John  Bennet,  Boihamsted,  St.  Albans,  Herts. 

1869  Leeds,  Robert,  Wicken  Farm,  Castleacre,  Brandon,  Norfolk. 

1872  I  Leicester,  Earl  of,  K.G.,  Holkham  HaU,  Wells,  Norfolk. 
1868  ;  Lichfield,  Earl  of,  Shugborough,  Staffordshire. 

1867  !  Liddell,  Hon.  Henry  George,  M.P.,  BavensworO^  Castle,  Ihurham* 
1865  Lopes,  Sir  Massey,  Bart,  M.P.,  Maristow,  Bdborough,  Devon, 

1871  IMcIntosh,  David,  Havering  Park,  Bomford,  Essex, 

1871  Masfen,  R.  Hanbury,  Fendeford,  Wolverhampton,  Staffordshire, 

1857  Pain,  Thomas,  The  Grove,  Basingstoke,  Hants. 

1861  Randell,  Charles,  Chadbury,  Evesham,  Woreesterthin. 

1868  Ransome,  Robert  Charles,  Ipswich,  Suffolk. 

1871  Rawlence,  James,  Bulbridge,  WiUon,  SalUbury,  Wilts. 

1809  I  Ridley,  M.  White,  M.P.,  Blagdon,  CramUngton,  Northumberland. 
1861  .  Riqden,  William,  Hove,  Brighton,  Sussex. 

1856  I  Shuttlewobth,  Joseph,  Hartshdme  Hall,  Lincoln. 

1872  Skelmersdale,  Lord,  Lathom  Hall,  OrmsHrk,  Laneashire. 

1869  i  Statter,  Thomas,  Stand  HiU,  Whitefidd,  Manchester,  Lancashire, 

1873  j  ToRR.  John,  M.P.,  Carlett  Park,  Eastham,  Oiester. 

1857  I  ToRR,  William,  Aylesby  Manor,  Great  Grim^,  Lincolnshire. 
1845  Turner,  George,  Brampford  Speke,  Exeter,  Devonshire. 
1871 
1871 
1867 
1870 
1871 
1861 
1870 
1866 

1865 


Turner,  Jabez,  Haddon,  Huntingdonshire. 

Wakefield,  William  H.,  Kendal,  Westmoreland. 

Webb,  James,  Spring  HtU,  Fladbury,  Persliore,  Worcestershire. 

Welby,  Wiluam  Earle,  Ttl^P.,  Newton  House,  FoUUngham,  Ltneoiiukire, 

Wells,  John,  Booth  Ferry,  Howden,  Yorkshire. 

Wells,  Wiluam,  M.P.,  Holmewood,  Peterborough,  Northamptomkire, 

Whitehead,  Charles,  Barming  House,  Maidstone,  Kent 

Wilson,    Lieut.-Colonel  Fuller   Maitland,  Stowlangtoft   BaM,   Bmry 

St.  Edmunds,  Suffolk. 
Wilson,  Jacob,  Woodhom  Manor,  Morpeth,  Northumberland. 


H.  M.  JENKINS,  12,  Hanover  Square,  London,  W. 


Consulting  Chemist— Dr.  Augustus  Voelcker,  F.R.S.,  11,  Salitbury  Square^  E.O. 
Consulting  Botanist — W.  Carruthers,  F.R.S.,  F.L.S.,  British  Mtufum,  W.O. 
Consulting   Veterinary  Surgeon  —  James  Beart    Simonds,  Boyal   VeteHnan 
CoUege,  lH.Vf.  ' 

Consulting  Engineers— BAffrovB  &  Anderson,  The  Giove,  Southwark  Street,  8JB. 
ieedsmen — Thomas  Gibbs  and  Co.,  Comer  ofHalfmoon  Street,  PicoadiUy,  W. 
rublisIier—Joais  Murray,  50,  Albemarle  Street,  W. 
iankers—TuE  London  and  Westmdjster  Bank,  St.  James's  Square  Bramek,  (J.W. 
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STANDING  COMMITTEES  FOB  1873. 

'   dTtnance  Committee. 

Bbidfort,  Yiscount,  Chairman.  Rakdell,  Chablbs. 

Dayies,  D.  K.  Tobb,  'William. 
KiNGfiCJOTB,  Colonel,  M.P. 

ftou^e  Committee. 

The  President.  B[ing8CX)te,  Colonel,  M.P, 

Chairman  of  Finance  Committee.  Gibbs,  B.  T.  Brandbeth. 

Da  VIES,  D.  R.  Tobb,  Wiluam. 

Sournal  Committee. 

Thompson,  H.  S.,  Chairman.  Kingsoote,  Colonel,  M.P. 

Cathcabt,  Earl.  Milwabd,  Richard. 

Vernon,  Lord.  Ridley,  M.  White,  M.P. 

AcLAND,  Sir  T.  Dyke,  Bart.,  M.P.  Welby,  W.  E.,  M.P. 

Dent,  J.  D.,  M.P.  Wells,  W.,  M.P. 

Holland,  Edward.  Whitehead,  Charles. 

Hoskyns,  C.  Wren,  M.P.  Wilbon,  Jacob. 

Ci)emical  Committee. 

Wells,  Willl^m,  M.P.,  Chairman.  Hoskyns,  C.  Wben,  M.P. 

Leicesteb,  Earl  of.  Lawes,  J.  B. 

Lichfield,  Earl  of.  Voelckeb,  Dr.  A. 

Vebnon,  Lord.  Wakefield,  W.  H. 

Chaplin,  H.,  M.P.  Welby,  W.  E.,  M.P. 

Davies,  D.  R.  Whitehead,  Charles. 

Dent,  J.  D.,  M.P.  Wilson,  Colonel. 

Edmonds,  W.  J.  Wilson,  Jacob. 

Sotantral  Committee. 

Vernon,  Lord.  Turner,  Jabez. 

Dent,  J.  D.,  M.P.  Voelcker,  Dr. 

Edmonds,  W.  J.  Welby,  W.  E.,  M.P. 

Gibbs,  B.  T.  Brandreth.  Wells,  W.,  M.P. 

Jones,  J.  Bowen.  Whitehead,  Charles. 
Thompson,  H.  S. 

Teterinari)  Committee. 

Exeter,  Marquis  of  Masten,  R.  H. 

Bridport,  Viscount  Ridley,  M.  White,  M.P. 

Booth,  T.  C.  Simonds,  Professor. 

Brown,  Professor.  Statter,  Thomas. 

Dent,  J.  D.,  M.P.  Thompson,  H.  S. 

EoERTON,  Hon.  Wilbraham,  M.P.  Wells,  William,  M.P. 

Gibbs,  B.  T.  Brandreth.  Wilson,  Jacob. 
Leeds,  Robert. 

dtodu^ri^etf  Committee. 

Bridport,  Viscount.  Milward,  Richard. 

Barthropp,  Nathaniel  G.  Randell,  Charles. 

Booth,  T.  C.  Ridley,  M.  White,  MJP. 

Bowly,  Edward.  Rigden,  William. 

Davies,  D.  R.  Torr,  William. 

Dent,  J.  D.,  M.P.  Turner,  George. 

Druce,  Joseph.  Wakefield,  W.  H. 

Gibbs,  B.  T.  Brandreth.  Wells,  John. 

Leeds,  Robert.  Wiuson,  Jacob. 

Masfen,  R.  H.  The  Stewards  of  Live  Stock. 

e2 


xlii 


Standing  Committees  far  1873. 


Booth,  T.  C.  (Chairman). 
Bbedfobt,  Viscount. 
Vernon,  Lord. 
Amos,  G.  E. 
Oantbell,  Ghas.  S. 
Dbxtoe,  Joseph. 
Edmonds,  W.  J. 
GiBBS,  B.  T.  Bbandbbth. 

HOBNSBT,  BiCHABD. 


Implement  Committee. 

HosKTKS,     0.     When, 

M.P. 
Jones,  J.  Bowen. 
Leeds,  Bobebt. 
Masfen,  B.  H. 
Bandell,  Ohablbs. 
Bansomb,  R  C. 
Shuttlewobth,  Joskfb. 
Thompson,  H.  8. 


ToBB,  William. 
Wakefield,  W.  H. 
Welbt,  W.  Eabli,  ILP. 
Wells,  JoEox, 
Whitehead,  Ckabubb. 
WniSON,  Jaoob. 
The  Stewazds  of  Imple- 
ments. 


General  Setifortr  Committee. 


Cathoabt,  Earl 

(Chairman). 
Bedford,  Duke  of. 
Powis,  Earl  of. 
Bbidpobt,  Viscount. 
Chesham,  Lord. 
Eesteven,  Lord. 
Vebnon,  Lord 
Wynn,  Sib  Watkin  W., 

Bart.,  M.P. 
Babnett,  Chables. 
Bedfobd,  Mayor  of. 
Booth,  T.  C. 


BowLT,  Edwabd. 
Cantbell,  Chables  S. 
Da  vies,  D.  B. 
Dbxtoe,  Joseph. 
Edmonds,  W.  J. 
GiBBS,  B.  T.  Bbandbeth. 
Hobnsbt,  Bichabd. 
HowABD,  Chables. 
HowABD,  James,  M.P. 
Leeds,  Bobert. 
MiLWABD,  Bichabd. 
Bandell,  Chables. 
Bansome,  B.  C. 


BiDLET,  M.  W.,  M.P. 
Shabman,  Mabx. 

SuUTTLEWORTH,  JOflBFB. 

Stephenson,  C. 
ToBB,  William. 
Tbethewy,  H. 

TUBNEB,  JaBEZ. 

Wakefield,  W.  H. 
Webb,  James. 
Wells,  William,  HP. 
Whitehead,  Chabuhl 
Wilson,  Jaoob. 


Bandell,  Chables  (Chairman), 
Bbidpobt,  Viscount. 
Vebnon,  Lord. 
Amos,  C.  E. 
Booth,  T.C. 


Gibbs,  B.  T.  Bbandbeth. 


d]^oU)#l?artr  Contracts  Committee. 

Hobnsbt,  Bichabd. 
MiLWABD,  Bichabd. 
Shuttlewobth,  Josbpb. 

TOBB,  WiLUAM. 

Wells,  John. 


Wilson,  Jacob. 


Committee  of  deleetiom 

Bbidfobt,  Viscount  Milwabd,  B. 

Dayies,  D.  B.  Bandell,  Chabubb. 

Dent,  J.  D.,  M.P.  Thompson,  H.  8. 

Gibbs,  B.  T.  Bbandbeth.  Tobb,  William. 

Holland,  E.  Wells,  William^  M.P. 
EiNQsooTE,  Colonel,  M.P. 

And  the  Chairmen  of  the  Standing  Committees. 

Ctrucation  Committee. 


Holland,  E.  (Chairman). 

Lichfield,  Earl  of. 

Powis,  Earl  of. 

AcLAND,  Sir  T.  Dtke,  Bart,  M.P. 

Dent,  J.  D..  M.P. 

Jones,  J.  Bowen. 


EiNGScoTE,  Colonel,  MP. 
Bansomb,  B.  0. 
Wells,  William,  M.P. 

VOELCKEB,  Dr. 

Whitehead,  OHABLEi. 


Cattle  plague  Committee. 

The  WHOLE  Council. 


\*  The  Pbesident,  Tbubtees,  and  Vicb-Pbesidents  are  Memben  eat  e(/Uio 
of  all  Committees. 
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GENERAL  MEETING. 

12,  Hanoveb  Squabb,  Thursday,  May  22nd,  1873.  .^ 


REPORT  OF  THE  COUNCIL. 

During  the  past  half-year  4  Governors  and  71  Members  have 
died,  and  the  names  of  151  Members  have  been  removed  from 
the  list  by  resignation,  or  by  Order  of  the  Council ;  but,  on 
the  other  hand,  197  Members  have  been  elected,  so  that  the 
Society  now  consists  of 

74  Life  Governors, 

62  Annual  Governors, 
1832  Life  Members, 
3936  Annual  Members, 

12  Honorary  Members, 

making  a  total  of  5916,  and  showing  an  increase  of  150  Members 
since  the  Annual  Meeting  last  May. 

The  Council  have  published  in  the  last  number  of  the 
Journal  a  list  of  Members  of  the  Society  classified  into  counties, 
and,  in  accordance  with  the  suggestion  made  at  the  last  Greneral 
Meeting,  have  issued  with  it  a  form  of  nomination  for  Members 
of  the  Society.  The  Council  are  glad  to  report  that  the  facili- 
ties thus  afforded  have  been  utilised  to  a  satisfactory  extent,  and 
they  hope  that  the  list  will  be  still  further  enlarged  by  the  indi- 
vidual exertions  of  Members  in  their  respective  districts. 

The  accounts  for  the  year  1872  have  been  examined  and 
certified  by  the  auditors  and  accountants  of  the  Society,  and  have 
been  published  in  the  last  number  of  the  Journal,  together  widi 
the  statement  of  receipts  and  expenditure  connected  with  the 
Country  Meeting  at  Cardiff.  The  funded  capital  of  the  Society 
remains  the  same  as  at  the  last  half-yearly  meeting,  namely, 
24,112/.  75.  Sd.  New  Three  per  Cents.     In  addition,  the  following 
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sums  are   available   for   defraying  the  expenses  of   thi 
I  coming  Country  Meeting,  to  be  held  at  Hull,  namely,  an 

of  2000/.  which  lies  on  deposit  with  the  Society's  bank< 
the  balance  of  the  current  account,  which  on  the  1st 
amounted  to  2911Z.  13*.  Id. 

The  Council  regret  to  report  that  during  the  past  h 
the  Society  has  lost  one  of  its  most  distinguished  mem 
the  death  of  Lord  Ossington.  The  vacancy  thus  causec 
list  of  Trustees  has  been  filled  by  the  election  of  Lord  K 
Mr.  N.  C.  Stone  having  resigned  his  seat  as  a  Membe 
Council,  the  vacancy  thus  created  has  been  filled  by  the 
of  Mr.  J.  Evans,  of  Uffington,  Shropshire. 

The  Hull  Local  Committee  and  the  Agricultural  Assc 
of  the  East  Riding  of  Yorkshire  are  co-operating  ^ 
Council  to  promote  the  success  of  the  ensuing  Country  1 
and  have  added  to  the  Society's  Prize-list,  Prizes  for  ] 
Hackneys,  and  Agricultural  Horses.  The  list  has  b< 
further  augmented  by  the  Hull  butchers,  who  have  ofTere 
for  Dairy  Cattle,  Steers,  and  Wether  Sheep,  and  by  Mr.  1 
Darlington,  who  has  devoted  100/.  to  Prizes  for  Asses  an 
for  agricultural  purposes. 

In  compliance  with  a  general  wish  expressed  at  the  1 
yearly  meeting,  the  Council  have  decided  to  ofTer  at  1 
Meeting  a  Prize  of  25/.  for  the  best  combined  Stacking  1 
^•s  although   hay  and   straw   elevators   were  submitted  to 

i  Canliff.     The  competing  machines  will  be  tried  with  sh 

hay,  and  loose  corn  and  straw ;  they  will  be  worked  1 
power,  but  must  also  be  adapted  for  use  in  conjunctio: 
steam  threshing  machine  if  required. 

The  Council  regret  that  only  one  Wold  farm  and  four 
ness  farms  were  entered  to  compete  for  the  prizes  of  IC 
offered  for  the  best-manag(»d  farm  in  the  Holdemess  a; 
1  districts  of  the  East  Riding  of  Yorkshire  respectively, 

the  conditions  of  competition  was  th.it  there  must  be  at 
competitors  in  each  class,  unless  the  Council  should  ( 
specially  determine  ;  the  prize  for  the  Yorkshire  Wold 
therefore  been  withdrawn,  but  the  offer  of  the  prize 
Holdemess  fann  has  been  maintained.  As  on  previous  a 
the  award  of  this  prize  will  be  announced  at  the  General 
held  in  the  Show-yard. 


{;£.-< 
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The  constantly  increasing  difficulty  and  expense  of  submitting 
a  thorough  trial  the  whole  range  of  agricultural  implements 
the  course  of  five  years  has  recently  received  the  careful  con- 
leration  of  the  Council.  After  obtaining  the  opinions  of  the 
iding  manufacturers  of  agricultural  implements,  the  Council 
ve  decided  to  divide  the  implements  placed  for  trial  in  the  last 
ar  of  the  existing  quinquennial  rotation  into  two  groups,  one  to 
tried  in  1873  and  the  remainder  in  1874.  They  have  further 
ranged  a  rotation  of  implements  for  trial,  to  extend  over  nine 
ars.  By  this  means  they  believe  they  will  maintain  the  high 
indard  which  the  Society's  trials  now  possess  as  a  test  of  merit ; 
d  the  rule  which  enables  the  Stewards  to  submit  to  trial  any 
iplement  whose  principle  is  manifestly  new,  will  insure  that 
B  comparatively  long  period  of  nine  years  between  the  trials  of 
e  same  class  of  implements  shall  be  no  impediment  to  the 
troduction  and  use  of  valuable  improvements  in  agricultural 
ichinery. 

The  following  is  the  rotation  of  implements  for  trial  in  1873 
d  following  years  as  at  present  arranged  : — 

73. — UoRSE-POWER  Machines  and  Implements  used  in  Tillage. 
Ploughs.  Harrows. 

Scarifiers.  Cultivatorg. 

Rollers.  Clodcrushers. 

Digging  Machines. 

74. — Machines  and  Implements  used  in  the  cultivation  and  carrying  of 
crops. 

Drills.  Horse-hoes. 

Koot-thinners.  Carts. 

Waggons.  Manure-distributors. 

Liquid-manure  carts. 

r5. — Machines  and  Implements  used  in  the  harvesting  of  grass  crops. 
Mowing  Machines.  Haymakers. 

Horse-rakes.  Hay  collectors. 

Hay  elevators. 

r6. — Machines  and  Implements  used  in  the  harvesting  of  grain  and  root 
crops. 

Reaping  Machines.  Sheaf  binders. 

Potato  and  Root-raisers.  Elevators  for  stacking  corn. 

Jl, — Machines  and  Implements  used  in  the  preparation  of  food,  and  in  the 
feeding  of  Stock. 
Mills.  Oilcake-breakers. 

Chaflf  cutters.  Turnip  cutters. 

Root  puli>ers.  Steaming  apparatus. 

Feeding  appliances.  Horse  gears. 
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1878. — Steam-poweb  Machinery  used  in  Tillage. 

Engines  with  winding  apparatus  Bope-porters,  &c. 

or  windlasses.  Bidging  Implements. 

Ploughs.  Diggers. 

Cultivators.  ClodcrusherB. 

Pulverizers.  Anchors. 
Harrows. 

1879. — ^Machines  and  Implements  used  in  the  preparation  of  carops  for 
market. 

Threshing  machines.  Straw  elevators. 

Dressing  machines.  Separators. 

Barley  hummellers.  Seed  Shellers. 

Flax  machinery.  Hay  presses. 

Com  dryers.  Trussing  machines. 

1880. — Machines  and  Implements  used  in  Drainage,  Boadmaking,  Building, 
General  Estate  Work,  Forestry,  and  Dairy  Work. 

Draining  machines.  Tile  and  brick  machines. 

Stone  breakers.  Stone  and  root  extractors. 

Bone  mills.  Boad  rollers. 

Gates,  fencing,  stiles,  &c.  Dairy  implements. 

Hop  machinery.  Thatch-making  machines. 

1881. — Steam  Engines. 

Portable  engines.  Agricultural  Locomotiyes. 

Waggons  suitable  for  ditto. 

In  connection  with  the  Society's  practice  of  oiTering  prizes 
for  the  best  agricultural  implements,  and  of  submitting  to  trial 
those  entered  to  compete  for  the  prizes  offered,  as  well  as  others 
selected  by  the  Judges  from  those  exhibited  in  the  Show-yard, 
the  following  resolution  was  passed  at  a  meeting  of  manufac- 
turers of  agricultural  implements  held  last  February : — 

•  That,  in  the  opinion  of  this  meeting,  considering  the  increased  difiBculty  of 
conducting  competitive  trials  at  the  time  of  the  annual  Show,  this  meeting 
would  urge  upon  the  Council  the  desirability  of  considering  if  the  object  sought 
could  not  be  better  accomplished  by  abandoning  the  present  system  of  awarding 
prizes,  and  adopting  instead  thereof  a  thorough  trial  at  a  suitable  season  of  the 
year  for  the  various  implements  and  machines,  and  the  publication  of  a  fall 
and  accurate  report  of  the  performance  of  each.* 

This  resolution  having  been  submitted  to  the  Council  and 
duly  considered,  it  was  resolved  that  the  Society,  having  recently 
revised  the  conditions  of  competition  in  order  to  give  a  more 
thorough  trial  to  every  class  of  implements,  decline  acceding  to 
the  request  of  the  implement-makers  that  the  competitive  and 
prize  system  should  be  abandoned. 

The  Council  have  also  to  report  that  in  consequence  of  the 
increased  work  connected  with  the  awards  of  prizes  at  the 
"Country  Meetings,  they  have  deemed  it  expedient  to  appoint 
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four  Stewards  of  the  Show-yard  in  the  departments  of  Stock  and 
of  Implements  respectively,  instead  of  three  as  heretofore. 

The  district  assigned  for  the  Country  Meeting  in  1874  com- 
prises the  counties  of  Bedford,  Cambridge,  Essex,  Hertford, 
Huntingdon,  Norfolk,  and  Suffolk.  Invitations  were  received 
from  the  authorities  of  Bedford,  Cambridge,  and  Norwich,  and 
the  sites  and  other  accommodation  offered  were  inspected  by  a 
Committee  of  the  Council  specially  appointed  for  the  purpose. 
After  duly  considering  the  report  of  this  Committee,  the  Council 
have  decided  that  the  Country  Meeting  for  1874  shall  be  held 
at  Bedford.  The  Council  have  also  to  announce  that  the 
Country  Meeting  for  1875  will  be  held  in  the  district  com- 
prising the  counties  of  Cornwall,  Devon,  Dorset,  Somerset,  and 
Wilts. 

The  Council  have  deputed  Professor  Wrightson,  of  the  Royal 
Agricultural  College,  Cirencester,  to  proceed  to  Vienna,  and 
prepare  a  report  for  publication  in  the  Society's  Journal  on  the 
agricultural  department  of  the  Vienna  Universal  Exhibition,  and 
on  some  of  the  most  remarkable  features  of  the  farming  of  the 
Austro-Hungarian  Empire. 

The  recent  appointment  of  a  Select  Committee  of  the  House 
of  Commons  to  enquire  into  the  working  of  the  Contagious  Dis- 
eases (Animals)  Act  has  been  a  matter  of  congratulation  to  the 
Council  as  well  as  to  the  agricultural  public  generally,  and  the 
Secretary  of  the  Society  has  been  authorised  to  attend  on  behalf 
of  the  Society,  and  give  evidence  before  that  Committee, 
especially  with  reference  to  the  investigation  into  the  Trade  in 
Animals  which  he  conducted  last  autumn,  and  an  account  of 
which  has  been  published  in  the  last  number  of  the  Journal. 

The  Educational  Examinations  were  held  at  the  Society's 
Rooms,  on  Tuesday,  April  22nd,  and  four  following  days.  Of 
the  twelve  candidates  who  entered,  nine  presented  themselves 
for  examination,  all  of  them  having  been  students  at  the  Royal 
Agricultural  College,  Cirencester.  Messrs.  Leyson,  Kennedy) 
and  North  were  the  three  successful  candidates,  and  each  ob- 
tained a  first-class  certificate,  consequently  becoming  a  life- 
member  of  the  Society.  In  addition,  Mr.  Leyson  gained  a  prize 
of  25/.,  Mr.  Kennedy  one  of  10/.,  and  Mr.  North  one  of  5i 

By  order  of  the  Council, 

H.  M.  Jenkins, 

Secretary. 
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ROYAL  AGRICULTURAL 
Half-tbablt  Cash  Acoouht 


To  Balance  in  hand,  let  January,  18Y3^ 

Bankers 

Secretary 


To  Ineome  :— 

Dividends  on  Stock 


Subscriptions:—  £.  t.  d. 

Qovemor's  Life^Compositlon 40  0  0 

Oovemoni'  Annual 265  0  0 

Members' Lire-Ck)mpoBitIons 711  0  0 

Members'  Annual      2932  0  0 


Journals- 
Sales  of  Pamphlets 

Sundries  :— 
Donations  on  account  of  Law  Costs  in  the  case  of  KIdd  v.  the 
Society     

Farm  Inspection :— Entry  Fees 

Cardifr  Meeting      


Total  Income 


To  Hull  Meeting 


i6    «.    d. 

411  10  10 

80    6    8 


355  13    9 


3,848  0 

0 

23  10 

0 

110  0 

11  0 

15  1 

4.463  4 

5,0W  17 

491  II  I 


•,481    S   5 


£9,8Tai8U 


Balakoe-Shekt, 


LI  ABILITIES. 
To  Capital:— 

Surplus,  31st  December,  1872 

Surplus  of  Income  over  Expenditure  during  the  Ualf-year,  vis  :— 

£      ».   d. 

Income ..    4,483    4    8 

Expenditure 2,92116    9 

Less  half-year's  interest  and  depredation  on  Country  Meeting 
PJant ..    ..     .7 


£      I.  d 

27,719  U    2 


1,541    T  U 


£      $.  d. 


29,261    2    1 
195  It    9 


iC29,0f6    2    4 


BRIDPORT,  fThaitfMnqf  Finance  C(mmiUet. 
gUlLTEK,  BALL,  k  Co.,  AocountanU. 
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SOCIETY  OP  ENGLAND. 

^ROM  1st  jAinjARY  TO  30th  June,  1873. 

Bj  Ezpendltare :—  £    t.   d. 
EBUbllahmentV— 

Salaries,  Wages,  &e 532    6    0 

Mouse :— Rent,  Taxes,  Repairs,  &c      279  13    8 

Office :  -Printing,  Postage,  Stationery,  &c         . .  201    «    9 

Journal : — 

Printing  and  Stitching      486    2  t 

Postage  and  DeUyery       129  10  0 

Literary  Contribations 20  10  0 

Woodcuts  and  Lithographs     36  13  6 

Printing  Pamphlets 7  16  6 

Wrappers  for  4  Deliveries       33  10  0 

Misoellaneous 7    00 

Profeseor  Wrightson  on  account  of  Journey  to  Vienna    . ,  . . 
Chemical : — 

Consuldng  Chemist's  Salary 150    0  0 

Grant  for  Investigations 200    0  0 

Veterinary : — 

Grant  to  Royal  Veterinary  College  (half  year)  to  Christmas, 

1^72      

Botanical: — 

Consulting  Botanist's  Salary 

Education       

Subscriptions  (paid  in  error)  returned      . ,     

Sundries:— 

Law  Charges       308  13    9 

Expenses  of  Inflection  Committee       34  14    1 

Farm  Inspection:— Advertising,  &C. 

Cardiff  Meeting     

Total  Expenditure     

By  Hull  Meeting 

By  Balance  in  hand.  30th  June  :— 

Bankers 1,414    9    5 

SecreUry 32    2    9 

At  Deposit  with  London  and  Westminster  Bank 


Cb. 


£     t.   d. 


1,013    6    5 


721 
150 


3S0    0    0 


75    0    0 


343  1  10 
33  12  6 
82    0    0 


1,446  12    2 
2,000    0    0 


£    9,   d.' 


2,921  16    f 
3.604  10    0 


6,526    6    9 


3|446  12    9 


£9,972  18  11 


JOth  June,  1873. 

ASSETS. 

ByCaahinhand 

By  Deposit  Account 

By  New  3  per  Cent.  Stock  24,1121.  7t.  Sd.  cost* 

By  Books  and  Furniture  in  Sode^s  House 

By  Country  Meeting  Plant       

Lcsb  at  Credit  of  HuU  Meeting 

•  Valw  at  92k  =  £22^2  U.  Ud. 

Jffm. — The  above  Assets  are  exclusive  of  the  amount 
recoverable  in  respect  of  arrears  of  Subscription  to 
30th  June,  1873,  which  at  that  date  amounted  to 

858{. 


£    t,  d. 


30.S86  1S    S 

i,m  II  1 


£39,066    a    4 


Examined,  audited,  and  found  correct,  this  26th  day  of  August,  1813. 

A.  H.  JOHNSON.  ) 

FRANCIS  SHERBORN,    }    iluditort  on  MkoTf  ^  flU  SbcMy. 

HENRY  GANTRELU      )  ^  ^ 


(  1  ) 

SHOW    AT    HULL, 
JULY,  1873. 


STEWAEDS  OF  THE  YARD. 
Stock. 


BiCHABD  MiLWABD, 

BoBEBT  Leeds, 

M.  Whitb  Bidlet,  M.P., 

William  H.  Wakefield. 


William  J.  Edmohdb, 
Thomas  G.  Booth, 
Ghables  WHnxmiAD, 
Jabez  Tubnbb. 


Forage. 
Joseph  Tiffen. 

Honorary  Bireotor. 

B.  T.  BBAin>BETH  GiBBS. 


JUDGES  OF  STOCK. 


H0B8E8. 

N.  G.  Babthbopp, 
B.  Swale, 

Alexandeb  Tdbitbull, 
h.  d.  boulton, 
oolonel  luttbell, 
John  Usheb. 


ASSES  AKD  XULES. 
8.  Lang, 
Pbofesbob  J.  A.  MgBbidb. 


CATTLE. 
Shorthorns  and  Cattle  of  any  Breed. 
H.  W.  Beaufobd, 
B.  Jeffebson, 

A.  Mitchell. 

Herefords  and  Derons. 

B.  Gbeenslade, 
H.  Haywood, 
H.  W.  Keaby. 

Jerseys,  Onemseys,  Galloways,  Ayrshires 

and  other  Established  Breeds. 
Thomas  Gibbons, 

HeNBY  MiDDL]£T0N, 

HenbyTait. 


IfSicesters  and  Longwools  of  any  Breed. 
Ohables  Clarke, 
Thomas  Potteb, 
Wiluam  Sanday. 


Cotswcdds  and  OzfiKdahlra  DowBf. 

Hugh  Aylmsb, 
BoBEBT  Gabne, 
B.  J.  Newtoh. 

Lincolns  and  Sheep  of  any  Bned. 

J.  H.  Casswxll, 
J.  Gbeetham, 
B.  G.  F.  HowABD. 


Border  Leioesters,  Cherioti, 
and  Mountain  Sheep. 

J.  Jardine, 
GbobgeBka, 
Jambs  T.  Band. 


Sonthdowns  and  Hampdiizaa. 

Hemby  Fookbb, 

Henby  p.  Habt, 

T.  Chapman  Sal^ndxbs. 

Shropshires* 

Thomas  Horley,  Juh., 
B.  H.  Masfxn, 
Chables  Bandell. 


BIOS. 


Edwabd  Ltttub, 
John  Lynn, 
J.  S.  Tubneb. 


Stewards,  Jttdgesj  ^c.  at  Hull. 


li 


HlNBTBoirE, 


Inipeeton  of  Shaaziiig. 
BoBEBT  Bbown,  William  Jqbson. 


Veterinaiy  Inipeetorf . 

PB0FE880B  BbOWN,  B.  L.  HuMT. 


JUDGES  OF  IMPLEMENTS. 


Seetion  I.— PlonghB  (SubMotioni  A  and 
B),  and  Kiioellaiieoiu  Artieles. 

John  Hickek, 
J.  D.  Oqilvie, 
T.  P.  Odthwattb. 


Section  L— FLonghs  (SnbaeetlonB  C  to  K). 

Major  Grantham, 
John  Hemslet, 

J.  W.  KiMBER. 


Sections  IL  in.  and  IV.— Hanowi, 
Boilers  and  Clod-Gmshers,  CnltilvE* 
tors,  and  Scarifiers. 

S.  BOWLANDSON, 

J.  Stephenson, 
Edward  Wortlet. 

Comlnned  Stacking  ICaohines. 
Henry  Gantrell, 

C.  G.  BOBEBTS, 

Matthew  Savidge. 


Reporter.— ^OBX(  Coleman. 


B.  H.  Peabson, 


Tann  Judges. 
Hugh  Stephenson, 


John  Thompson. 


I. 


(    Hi    ) 


AWARD  OP  PHIZES. 


Note. — The  Judges  were  instructed,  besides  awarding  tlw 
to  designate  as  the  Seserve  Number  one  animal  in  each  CL 
in  order  of  merit,  if  it  possessed  sufficient  for  a  Prize — in 
animal  to  which  a  Prize  was  awarded  should  mibsequentlj^ 
difiqualified. 


HORSES. 
AgricuUural  StaUions  foaled  before  the  lit  ofjtmuaryy  18! 

CoATEs  Sharpley,  Kelstone  Hall,  Louth,  Liucolnahire :  FmsT  Pet 
for  "Le  Bon,**  bay,  5  years  old;  bred  by  Mr.  FuUard,  ThoxiM 
borough  ;  sire,  "  Wonder  ;**  sire  of  dam,  "  Thumper.'* 

Thomas  Statteb,  Stand  Hall,  Whitefield,  Manchester :  Second  Pi 
for  "  Young  Champion,**  chestnut,  6  years-old ;  bred  by  Mr 
Caldecot,  Rockingham ;  sire,  Mr.  Stokes's  "  Champion.** 

Thomas  Greenwood,  Culverley  Bridge,  Rodley,  Leeds :  Thibd  Pbbk 
"  Young  Honest  Tom,**  bay,  4  years-old ;  bred  by  Mr.  Jonas  Pew, 
ham,  St.  Ives. 

Richard  Marshall,  Eeyingham,  Hull :  the  Reserve  Number^  to 
Pure,'*  brown,  5  years-old ;  bred  by  Mr.  C.  Lister,  Saleby,  Alfor 

Agricultural  Stalliom — Two  Years  old, 

Henry  Newman,  Friars'  Court,  Clanficld,  Faringdon,  Berks :  FiBfi 
20?.,  for  "  Young  Briton,"  blue  roan ;  bred  by  himself ;  dam,  " 

John  Linton,  Westwick  Hall,  Cambridge:  Second  Prize  1(W.,  fc 
Tom,"  bay  ;  bred  by  Mr.  Wayman,  Wallingham,  Cambs. 

Matthew  Thomlinson,  Cowthorpe,  Wetherby,  Yorkshire:    Tent 
^  5?.,  for  "  Brown  Prince,"  brown  ;  bred  by  himself;  sire,  "Lina 

I  dam,  "  Darling  ;'*  sire  of  dam,  "  Royal  Conqueror." 

Thomas  Boot  Colton,  Eagle  Hall,  Newark-on-Trent :  the  Reserve 
to  "  Boxer,**  chestnut ;  bred  by  Mr.  W.  Toder,  West  Burton, 
7  sire,  "  Bold  Lincoln." 

W 

i-  Clydesdale  Stallions  foaled  before  the  1st  January^  1871 

r 

Robert  Orange,  Bedlington,  Morpeth,  Northumberland :  First  Pi 
for  "Conqueror,"  dark  grey,  7  years-old;  bred  by  the  late  M 
T  burn,  Preston,  North  Shields ;  sire,  "  Young  Glanoer  ;"  dam,  " 

■  '■  sire  of  dam,  "  Young  Conqueror." 

Edward  and  Alfred  Stanford,  Eatons,  Ashurst,  Steynin£,  Sussex 
Prize,  15Z.,  for  "  The  Duke,**  6  years-old ;  bred  by  the  Duke  of  i 
sire,  «  Sir  Walter  Scott ;"  dam,  «  Bell ;"  sire  of  dam,  "  Lothian 


Award  of  Live-Stock  Prizes  at  Hull. 

Matthew  Reed,  Beamish  Bam,  Chester-le-Street,  Durham:  Third 
6/.,  for  "  Wellington,"  brown,  7  years-old ;  bred  by  Mr.  H.  Largi 
"  Surprise." 

Thomas  Taog,  Newhall,  Burton-on-Trent,  Staffordshire,  the  Reserve  JS 
to  "  Young  Lofty,**  bay,  12  years-old ;  bred  by  Mr.  J.  Clark,  Ma 
Kilbarchan,  N.B. 

Clydesdale  StaUione — Tu>o  Years  old. 

The  Eabl  of  Strathmore,  Glamis  Castle,  Forfar,  N.B. :  First  Pb 
for  "  Macbeth,*'  bay ;  bred  by  Mr.  J.  Rankine,  Culhome,  Stranrabr, 
sire,  "  Lord  Lyon.** 

The  Duke  of  Richmond,  E.G.,  Goodwood,  Chichester,  Sussex:  i 
Prize,  10?.,  for  "Duke,**  bay;  bred  by  Mrs.  Watson,  Nisbet,  Biggar, 
sire,  "  Farmer's  Fancy  ;**  dam,  **  Jean." 

CuTHBEBT  Young  Wright,   Drumleaning,    Wigton,    Cumberland : 
Prize  :  5?.,  for  "Sir  Roger,**  brown  ;  bred  by  himself;  sire,  "Cly< 
Tom;**  dam,  «  Bonny  ;*'  sire  of  dam,  "  Blythe.** 

David  Riddell,  Kilhowie,  Duntocher,  N.B. ;  the  Reserve  Number,  to  h 
breeder  unknown. 

Suffolk  Stallions  foakd  before  the  1st  of  January,  1871. 

Lieut-Colonel  Fuller  Mattland  Wilson,  Stowlangtoft  Hall,  Bu 
Edmund's,  Suffolk:  First  Prize,  25/.,  for  "Heir  Apparent,*'  ch 
4  years-old  ;  bred  by  Mr.  S.  Wolton,  Newboume  Hall,  Woodbridge 
"  Monarch ;"  dam,  "  Victoria." 

Samuel  Wolton,  Butley  Abbey,  Wickham  Market,  Suffolk :  Second 
15?.,  for  "  Royal  Duke  2nd,**  chestnut,  3  years-old ;  bred  by  himsel 
"  Magnum  Bonum  ;**  dam,  "  Royal  Moggy ;"  sire  of  dam,  "  Royal  I 

WiLLLAM  Byford,  The  Court,  Glemsford,  Suffolk :  Thibd  Pbizs,  I 
"  Volunteer,*'  chestnut,  5  years-old ;  bred  by  Mr.  L.  Wrench,  Bircl 
Walton,  Essex;  sire,  Wol ton's  ** Warrior;"  sire  of  dam,  ( 
"Duke." 

Benjamin  Heywood  Brooksbank,  Tickhill,  Rotherham,  Yorkshir 
Reserve  Number ,  to  "  Royal  Prince,*'  chestnut,  7  years-old  :  bred  1 
C.  Frost,  Wherstead,  Ipswich  ;  sire,  "  Conqueror  ;**  dam,  '*  Bonny.' 

Suffolk  Stallions — Two  Years  old, 

Samuel  Wolton,  Butley  Abbsy,  Wickham  Market :  Fibst  Pbizb,  2< 
his  chestnut ;  bred  by  Mr.  Horace  Wolton,  Newboum  Hall,  Woodl 
sire,  "  Magnum  Bonum  ;"  dam,  **  Duchess  ;"  sire  of  dam,  **  Warric 

Thoroughbred  StaUions  suitable  for  getting  Hunters. 

Henry  Chaplin,   M.P.,  Blankney  Hall,  Lincoln :    First  Prize,  5( 
"  Dalesman,"   chestnut,   10  years-old ;    bred  by  Baron  de  Ro 
Mentmore,  Leighton  Buzzard;  sire,  "King  Tom;"  dam,  "Agnfeo 
of  dam,  "  Pantaloon.'* 

William  Taylor  Sharpe,  Baumber  Park,  Homcastle,  Lincolnshire :  S 
Prize,  25/.,  for  "  Suffolk  ;*'  brown,  8  years-old ;  bred  by  Baron 
Rothschild,  Mentmore;  sire,  "North  Lincoln ;"  dam,  "Protec 
sire  of  dam,  "  Defence.** 
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Major  F.  Barlow,  Hasketon,  Woodbridge,  Suffolk :  Third  Prize,  101.,  for 
"Chaucer,"  chestnut,  5  years-old;  bred  by  Mr.  G.  Pajme,  Newmarket; 
sire,  "  Cambuscan ;"  dam,  "  Plush ;"  sire  of  dam,  **  Plenipotentiary." 

Major  F.  Barlow,  Hasketon,  the  Reserve  Number,  to  "  Massanissa,"  brown, 
7  years-old ;  bred  by  M.  Lupin,  in  France ;  sire,  the  "  Flying  Dutchman;** 
dam, "  Calpumia ;"  sire  of  dam,  "  Ion." 

Stalliona  above  14  hands,  but  not  exceeding  15  hands  2  inches,  saitabiUfor 
getting  Hackneys. 

Robert  Cowton,  Great  Kelk,  Lowthorpe,  Hull :  First  Prize,  20^.,  for  "  Lord 
Stanley,"  dark  brown,  3  years-old :  bred  by  Mr.  M.  Harrison,  Warter» 
Pocklington  ;  sire,  "  Sir  Charles ;"  dam,  "Fanny." 

John  Charles  Leake,  Low  Drewton,  South  Cave,  Brough,  Torkahire : 
Second  Prize,  lOZ.,  for  "Young  Lord  Derby,"  chestnut,  3  years-old; 
bred  by  himself;  sire,  "Lord  Derby;"  dam,  "Miss  Kitty;"  sire  of  dam, 
"Telegraph." 

Henry  Bichard  Wood  Hart,  Dunnington  Lodge,  Dunnington,  Torkshire : 
Third  Prize,  5^.,  for  "All  Fours,"  bay,  18  years-old;  bred  by  himself; 
sire,  "  Prickwillow ;"  dam,  "  Maid  of  All  Work ;  sire  of  dam,  "  Old  Fiie- 
away." 

Philip  Triffit,  Millington,  Pocklington,  Yorkshire:  the  Reserve  Number, 
to  "Fireaway,"  brown,  14  years-old ;  bred  by  himself;  sire,  "  AchiUet;" 
dam, "  Nance." 

Pony  SUdlions  not  exceeding  14  hands. 

Christopher  W.  Wilson,  High  Park,  Kendal :  First  Prize,  152.,  for  "  Sir 
G^eorge,"  brown,  5  years-old ;  bred  by  Mr.  W.  Walker,  Shadwell ;  sire, 
"  Sportsman." 

Edward  Henry  Marfleet,  Bassingham,  Newark,  Notts :  Second  FauE, 
102.,  for  "  Mischief,"  dark  brown,  3  years-old ;  bred  by  Mr.  C.  B.  Mariieety 
Bassingham  ;  sire,  "  Bed  Cross  Knight ;"  sire  of  dam,  "  Tom  Tit" 

James  Moffat,  Kirklinton  Park,  Carlisle  ;  the  Reserve  Number,  to  *'  Bobbie 
Bums,"  dark  brown,  3  years-old ;  breeder  unknown. 

Agricultural  Mares,  in  foal  or  with  foal  at  foot. 

Edmund  Crowe,  Denver,  Downham  Market,  Norfolk :  First  Prize,  20^.,  for 
"Flower,"  chestnut,  3  years-old  (in  foal  to  Mr.  Ingledew's  "Honest 
Tom  ") :  bred  by  himself:  sire,  Mr.  Wincarl's  "  Young  England's  Glory;" 
dam,  "  Smart ;"  sire  of  dam,  Mr.  Dack's  "  Matchless." 

Frederick  Street,  Harrowden  House,  Bedford :  Second  Prize,  102.,  for 
"Beauty,"  roan,  7  years-old  (in  foal  to  Mr.  Waltham's  "  Young  Honest 
Tom ")  ;  bred  by  Mr.  Granger,  Haddenham,  Ely ;  sire  of  dam,  Tibbet'a 
"Thumper." 

Charles  Lister,  Coleby  Lodge,  Lincoln:  Third  Prize,  5/.,  for  **Koyal 
Duchess;"  bay,  six  years  old  (in  foal);  bred  by  himself;  sire,  "Gbun- 
pion  the  Third  ;"  dam,  "  Diamond." 

John  Appletard,  Wistow,  Selby,  Yorkshire,  the  Reserve  Number,  to 
"Jewel;"  grey,  7  years-old  (and  foal  by  "Oxford");  bred  by  himoelf; 
sire,  "John  Bull;"  dam,  "Violet;"  sire  of  dwn,  "  Protection." 
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Clydesdale  Mares,  in  foal  or  with  foal  at  foot. 

BoBTsaos  Watson,  Maltby  House,  Stockton-on-Tees:  Fibst  Pbizb,  20?., 
for  "  Highland  Lassie ;"  bay,  8  years-old  (and  foal  by  "  Wellington) ; 
bred  by  Mr.  L.  Drew,  Merry  ton,  N.B. ;  sire,  **Sir  Walter  Scott." 

James  Niool  FLEMina,  Knockdon,  Maybole,  Ayrshire :  Second  Prize,  10?., 
for  "  Rosie ;"  brown ;  3  years-old  (in  foal  to  "  Prince  Arthur  *') ;  bred  by 
himself;  sire,  "  Prince  of  Wales  ;**  dam,  "  Rosie ;"  sire  of  dam,  "Easter- 
hill.'' 

Thomas  Statteb,  Stand  Hall,  Whitefield,  Manchester :  Thibd  Pbize,  5?., 
for  "  Mrs.  Muir ;"  bay,  7  years-old  (and  foal  by  "  Black  Prince"),  bred  by 
Mr.  Muir,  Loch  Fergus,  Kirkcudbright ;  sire,  "  Champion." 

The  Earl  of  Strathmorb,  Glamis  Castle,  Forfar,  N.B. :  the  Reserve  Number^ 
to  "  Rosie,"  bay,  5  years-old  (in  foal  to  **  Clansman  ")  ;  breeder  unknown. 

Suffolk  Mares,  in  foal  or  with  foal  at  foot, 

Horace  Wolton,  Nowboume  Hall,  Woodbridge,  Suffolk :  First  Prize,  20^ 
for  "  Diamond,"  chestnut,  8  years-old ;  bred  by  Mr.  S.  Wolton,  New- 
bourne  Hall ;  sire,  "  Warrior ;"  dam,  **  Abbey  ;  **  sire  of  dam,  Catlin's 
"  Royal  Duke." 

[Mares  in  foal  or  with  foal  alfoot,  suitable  for  breeding  Hunters. 

Edmund  Hornby,  Flotmanby,  Ganton,  Yorkshire:  First  Prize,  25?.,  for 
"  Lady  Derwent ;"  bay,  10  years-old  (and  foal  by  **  Lozenge  ") ;  bred  by 
Mr.  liambe  ;  sire,  "  Codrington." 

John  Thomas  Robinson,  Leckby  Palace,  Asenby,  Thirsk,  Yorkshire :  Second 
Prize,  15/.,  for  **  Go-a-head,"  dark  bay,  15  years-old  (m  foalto**Vol- 
tigeur  ") ;  breeder  unknown ;  sire,  "  Sir  William." 

Joseph  Clarke,  Highfield  House,  Beeston,  Leeds:  Third  Prize,  52.,  for 
"  Lady  Byron,*'  chestnut,  18  years-old  (in  foal) ;  bred  by  Mr.  J.  Byron, 
Earkby  Green,  Lincoln ;  sire,  "  Idle  Boy." 

John  Francis  Leiohton,  Osgodby,  Scarborough,  the  Reserve  Nurhber,  to 
"  Snowflake,"  bay,  aged  (and  foal  by  "  George  Osbaldeston  ") ;  bred  by  Mr. 
Marris,  Limber,  Brigg;  sire,  "Magnum;"  sire  of  dam,  "Professor 
Buck." 

Mares  above  14  hands,  hut  not  exceeding  15  hands  1  inch^  suitable  for 
breeding  Hackneys. 

Robert  Williamson,  Sunny  Bank,  Ripon,  Yorkshire :  First  Prize,  20?.,  for 
**  Jessie,**  bay,  13  years-old  (and  foal  by  "  Shepherd  F.  Knapp") ;  bred  by 
himself:  sire,  "El^ant;"  dam,  "Maid  of  the  Mill;"  sire  of  dam, 
"  Appleton  Hero." 

William  Major,  senior,  Westway,  Driffield,  Yorkshire  :  Second  Prizi,  10?., 
for  "  Polly,"  bay,  22  years-old  (in  foal  to  «  St,  Giles");  bred  by  himself; 
sire,  "  Sir  Charles." 

Francis  Cook,  Thixendale,  York:  Third  Prize,  51,  for  "British  Queen," 
bay,  15  years-old  (and  foal  by  "President);  bred  by  himself;  [sire, 
"  British  Champion  f  dam,  "  Evening  Star  ;"  sire  of  dam,  "  Wildfire." 
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Thomas  Edward  Mobbell,  Hellaby  Hall,  Eotherbam,  Torksliire;  tho 
Reserve  Number^  to  "  Miss  Polly,"  bay,  6  years-old  (in  foal  to  "  Stnth- 
conan ") ;  bred  by  Mr.  E.  Morroll,  Howaen ;  sire,  "  Achilles;"  sire  of 
dam,  "  Performer." 

Pony  Mares  not  exceeding  14  hands, 

John  William  Johnson,  Riplingham  Grange,  Brough,  Yorkshire:  Fust 
Pbize,  10?.,  for  "  Venus,"  bay,  3  years-old ;  bred  by  Mr.  Eirkpatii<^ 
Straddlethorpe,  Howden ;  sire,  "  Young  Orville." 

William  Lawton  Watson,  73,  Mytongate,  Hull:  Second  Fbizb,  51.,  for 
"  Fairy,"  chestnut,  5  years-old ;  bred  by  Mr.  W.  Everingham,  Withem- 
wick,  Hornsea;  sire,  "  Young  Merry  legs." 

JofiN  Hope  Babton,  Stapleton  Park,  Pontefract,  Yorkshire :  the  Reservs 
Number^  to  "  Pit-a-Pat,"  bay,  3  years-old  ;  bred  by  himself;  sire,  **  The 
Brewer ;"  dam,  "  Peggy." 

Agricultural  Fillies — Two  Years  old, 

John  Applet abd,  Wistow,  Selby,  Yorkshire:  Fibst  Pbizs,  16Z.,  for  his 
chestnut;  bred  by  Mr.  Williamson,  Ciiif,  Selby;  sire,  "Oxford." 

Edwabd  and  Alfbed  Stanfobd,  Batons,  Steyning,  Sussex :  Seconb  Fbizx, 

10?.,  for  "Venture,"  bro\vn;   bred  by  themselves;   sire,  "Napoleon;" 

dam,  "Diamond." 
Edwabd   Phillimobe,    Prestbury  Park  Farm,   Cheltenham ;    the  Beserve 

Number f  to  "  Perfection ;"  red  roan ;  bred  by  himself ;  sire, "  Hartpoiy ;" 

dam,  "  Flower ;"  sire  of  dam,  "  Thumper." 

Clydesdale  Fillies — Two  Tears  old. 

James  Cunningham,  Tarbroech,  Dalbeattie,  Kirkcudbright :  First  Pbizs,  IW., 
for  "Jean,"  bay;  bred  by  Mr.  Love,  Scoupe  Beith,  Ayrshire;  sire, 
"  Clansman." 

James  Nicol  Fleming,  Knockdon,  May  bole,  Ayrshire :  Seoond  Pbizs,  101., 
for  his  bay ;  bred  by  Mr.  Calder,  Colgrain,  Dumbartonshire :  sire,  "  Prince 
of  Wales." 

James  Gbaham,  Parcelstown,  Longtown,  Cumberland :  Thibd  Prize,  6?., 
for  "  Rose  of  Netherby,"  bay ;  bred  by  Mr.  T.  Johnston,  Wattsman, 
Canonbie,  Dumfries ;  sire,  "Dundonald  ;"  dam,  "  Meg ;"  sire  of  dam, 
"  London  Jock." 

Suffolk  Fillies— Two  Years  old. 
William  Wilson,  Baylham  Hall,  Ipswich,  Suffolk :  Fibst  Prize,  15Z.,  for 
his  chestnut;  bred  by  himself;  sire,  "Breton;"  dam,  "Scott;"  siie  of 
dam,  "  Emperor.** 

William  Wilson,  Baylham  Hall :  Second  Pbize,  lOZ.,  for  his  chestnut ; 
bred  by  Mr.  Frost,  Wherstead,  Ipswich  ;  sire,  "  Young  Pilgrim ;"  siie  of 
dam,  "Hero." 

Pairs  of  Agricultural  Draught  Horses,* 

Chables  William  Bbiebley,  Rhodes  House,  Middleton,  Lancashire:  Hie 
Pbize  of  20^.,  for  "  Champion  No.  1,"  bay,  7  years  old,  and  "  Tommy 
Dodd,"  bay,  5  years  old  ;  breeders  unknown. 

♦  Given  by  the  Holdemesa  Agricultural  Society. 
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Hunters  (Mares  or  Oeldings),  Five  Tears  old  and  upwards.* 

Robert  Brunton,  Marton,  Middlesborough,  Yorkshire:  First  Prize,  151., 
and  the  Champion  Presb  of  l(XW.,t  for  "  Joe  Bennett,"  bay  gelding,  6 
years  old ;  bred  by  Mr.  S.  Atkinson,  Low  Beaninont  Hill,  Darlington ; 
sire,  "  Hark  Forward  ;*'  dam,  "  Lady  Bennett ;"  sire  of  dam,  "  St.  Bennett." 

BoTTERELL  HoRNBY,  Flotman-by-Ganton,  Yorkshire:  Second  Prize,  10^., 
for  " Spellahoe,**  bay  gelding,  6  years-old;  bred  by  himself;  sire, 
"  Orpheus  ;"  sire  of  dam,  "  Redshanks." 

William  Armstrong,  Watts's  Field,  Kendal,  Westmoreland;  the  Beserve 
Number,  to  "  The  Banker,"  bay  gelding,  6  years-old ;  bred  by  Mr.  W.  H. 
Wakefield  Sedgwick,  Kendal;  sire,  "Best  Returns;"  sire  of  dam, 
**Muley." 

Hunters  (Mares   or   Gddingi),  Four   Years-old,   equal  to  carrying 
14  stones  over  any  hunting  country.^ 

John  Goodliff,  George  Hotel,  Huntingdon :  First  Prize,  35Z.,  and  the  Reserve 
Number  for  the  Champion  Prize,  for  "  Marshal  MacMahon,"  chestnut 
gelding;  bred  by  himself;  sire,  ** General  Hesse;"  sire  of  dam,  "Lan- 
castrian.'* 

John  M.  Tattersall-Musgrave,  Beverley :  Second  Prize,  151.,  for  "Honey- 
comb," chestnut  gelding ;  bred  by  Mr.  F.  Shimmeris,  Whitby  ;  sire,  "  An- 
gelus ;"  sire  of  dam,  "  Cato"  or  "  Golden  Forester." 

Charles  Rose,  Market  Hill,  Malton,  the  Reserve  Number,  to  "  Nobleman^** 
bay  gelding ;  breeder  unknown ;  sire,  "  Pottinger  ;"  dam,  "  PauUnus ;" 
sire  of  dam,  "  CowL" 

Hunters  (Mares  or  Geldifigs),  Three  Years-old, 

Botterill  Johnson,  Frodingham  Bridge,  Hull :  First  Prize,  151.,  for 
"  Showman,"  chestnut  gelding ;"  bred  by  himself ;  sire, "  Piccaidore ;"  sire 
of  dam,  **  Brutandurf." 

Major  Frederick  Barlow,  Hasketon,  Woodbridge,  Suffolk :  Second  Prize, 
5Z.,  to  " Cornishman,"  chestnut  gelding;  br^  by  Mr.  James,  Merthyr, 
Truro  ;  sire,  "  Bally  wood." 

Hunters  (Geldings),  Tu)o  Years-M.^ 

John  M.  Tattersall-Musgrave,  Beverley :  First  Prize,  15?.,  for  *'  Talis- 
man," chestnut ;  bred  by  Mr.  Jackson,  Eiston  Grange,  Beverley ;  sire, 
"  Theobald ;"  sire  of  dam,  "  Galaor." 

Thomas  Horrocks  Miller,  Singleton,  Poulton-le-Fylde,  Lancashire: 
Second  Prize,  101.,  for  "Victor,"  bay;  bred  by  himself;  sire,  "Carbi- 
neer ;"  dam,  "  Lady  Emily ;"  sire  of  dam,  "  Irish  Birdcatcher." 

Lord  Wenlock,  Escrick  Park,  York :  the  Reserve  Number,  to  his  dark 
brown;  bred  by  himself;  sire,  "Neptunus;"  sire  of  dam,  "Wild 
Hero." 

*  Given  by  Driffield  and  the  neighbourhood, 

t  Given  by  the  Hull  Local  Committee. 

X  Given  by  Beverley  and  the  neighbourhood. 
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Boadtter  Hachneya,  from  Four  to  EigJU  Years-^My  and  from  14  kondir 
2  inches  to  15  hands  2  inches  high.* 

Francis  Cook  Matthbws,  Easterfield  House,  Driffield :  Fibst  Prized  20t, 

for  "  Ozone,"  brown  mare,  5  years-old ;  bred  by  Mr.  Fisher,  Leoonfidd^ 

Beverley ;  sire,  "  Fingal." 
Geobge  Shadwick,  Aikton,  Wigton,  Cumberland :  Second  Prize,  101.,  for 

" Polly,"  bay  filly,  5  years-old;  bred  by  himself;  sire,  "  Motley ;"  dam, 

"Polly." 
William  Stephenson,  Cottingham,  Hull :  the  Reserve  Number^  to  "Prinoew," 

chestnut  mare,  5  years-old  ;  bred  by  Mr.  Yickerman,  Swine,  Hull ;  sire, 

"  Young  Charley  ;'*  sire  of  dam,  "  Phenomenon.** 

Jackasses  not  under  13  hands,  for  getting  Mules  for  AgrtcuUural 
purp08es,1[ 

Charles  Leslie  Sutherland,  Coombe,  Croydon,  Surrey :  First  Prize,  2W., 
for  "  Don  Pedro  11.,"  black,  7  years-old ;  bred  by  himself;  Spanish  aire  i 
French  dam. 

Sir]  Henry  Josl^s  Stracby,  Bart.,  Rackheath  Park,  Norwich :  Sboond 
Prize,  151,,  for  "  Don  Alphonso,"  grey,  aged ;  breeder  unknown  (Spanish). 

Mules  under  15  hands,  for  Agrictdiurcd  purposes,^ 

Charles  Leslie  Sutherland,  Coombe,  Croydon :  First  Prize,  2SLf  for  his- 
grey,  5  years-old ;  breeder  unknown ;  imported  from  Poitou,  France. 

Sir  Henrt  Josias  Stracey,  Bart.,  Eackheath  Park,  Norwich :  Seoond  Feize, 
15?.,  for  "  Gipsy,"  brown,  aged ;  breeder  unknown. 

Sir  Henry  Josias  Stracey,  Bart. :  Third  Prize,  lOZ.,  for  "  Betty,"  brown,. 
3  years-old ;  bred  by  himself;  sire,  "  Don  Alphonso "  (Spani^  Donkey) ;. 
dam,  a  carriage  mare. 


CATTLE. 

'  Shorthorns — Bulls  above  TItree  Tears  old. 

The  Marquis  of  Exeter,  Burghley  Park,  Stamford :  First  Prize,  30t,  for 
"Telemachus"  (27,603),  roan,  5  years,  2  months,  2  weeks,  4  days-old; 
bred  by  himself;  sire,  "Nestor"  (24,648;;  dam,  "Louisa  9tti,"  by 
"Prince  Albert"  (18,579),  g.  d.  "Louisa  7th,"  by  "Baron  Farnley* 
(14,129),  gr.  g.  d.  «  Louisa  2nd  "  by  "  3rd  Duke  of  York  *  (10,166). 

William  Linton,  Sherifif  Button,  York :  Second  Prize,  2W.,  for  "  Lord 
Irwin"  (29,123),  white,  4  years,  5  months,  1  week-old ;  bred  by  himself ; 
sire,  "British  Hope"  (21,324);  dam,  "Handmaid"  by  "May  Day* 
(20,323) ;  g.  d.  "  White  Rose  '^  by  "  Ma^us  IVoil  "  (14,880) ;  gr.  g.  d; 
"  Miss  Henderson,"  by  "  Magnus  Troll "  (14,880). 

George  Garne,  Churchill  Heath,  Chipping  Norton,  Oxfordshire:  Third 
Prize,  15Z.,  for  "  3rd  Eari  of  Warwickshire  "  (28,524),  roan,  8  yean,  I 

*  Given  by  Market  Weighton  and  the  neighbourhood, 
t  Giyen  by  Edward  Pease,  Esq.,  Darlington. 
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TOonths,  3  weeks,  6  days-old ;  bred  by  Mr.  H.  J.  Sheldon,  Brailes  House 
Shipston-on-Stour ;  sire,  "Duke  of  Brailes"  (23,724);  dam,  **Lady 
Emily  2nd,"  by  "7th  Duke  of  York"  (17,754);  g.  d.  "Lady  Emily," 
by  "  Duke  of  Bolton  "  (12,738)  ;  gr.  g.  d.  " Eugene,"  by  "  Grey  Friar" 
(9172). 

Majob  Henby  Mtles  Stapylton,  Myton  Hall,  Helperby,  Yorkshire :  Foubth 
Pbize,  lo;.,  for  "  Colonist "  (28,227),  roan,  4  years,  5  months,  3  weeks, 
3  days-old ;  bred  by  Lord  Feversham,  Duncombe  Park,  Helmsley ;  sire, 
"Orestes"  (22,443);  dam,  "Columbia,"  by  "Photograph"  (20,492); 
g.  d.  "Charity,"  by  "Sir  SamueP  (15,302);  gr.  g.  d.  "Canary,"  by 
"Leonidas"  (10,414). 

Edgar  Musgrove,  West  Tower,  Au^jhton,  Ormskirk,  Lancashire :  the  Reserve 
Number^  to  "  Royal  Lancaster  (29,870),  rich  roan,  3  years,  1  week,  3 
days-old ;  bred  by  Mr.  D.  R.  Davies,  M!ere  Old  Hall,  Knutsford ;  sire, 
"  Grand  Duke  10th  "  (21,848) ;  dam,  "  Moss  Rose,"  by  "  Marmaduke  " 
(14,897);  gr.  d.  "Cambridge  Rose  6th,"  by  "Third  Duke  of  York" 
(13,166);  gr.g.  d.  "Cambridge  Rose  5th,"  by  "2nd  Cleveland  Lad" 
(3408). 

Shorthorns — BuUs  above  Ttoo  and  not  exceeding  Three  Tears  old,    ^' 

Alexander  Henry  Browne,  Bank  House,  Acklington,  Northumberland: 
First  Prize,  25Z.,  for  "  Duke  of  Aosta  "  (28,356),  roan,  2  years,  7  months, 
3  weeks,  6  days-old;  bred  by  Mr.  T.  H.  Hutchinson,  Manor  House, 
Catterick,  sire,  "K.C.B.''  (26,492);  dam,  "Queen  of  Spain,"  by 
"  Valasco  "  (15,443)  ;  g.  d.  "  Ciss,"  by  "  Young  Hopewell "  (14,719) ;  gr. 
g.  d.  "  Cicely,  *  by  "Bellmont  (11,164). 

John  Jervis  Sharp,  Broughton,  Kettering,  Northamptonshire :  Second  Prizf* 
15?.,  for  "  Cambridge  Duke  5th,'*  roan,  2  years,  3  months,  2  weeks-old ; 
bred  by  himself;  sire,  ""Cambridge  Duke  4th''  (2570);  dam,  "  Ama,"  by 
"Marquis  of  Exeter  "  (14,906) ;  g.  d.  "Amy,"  by  "Burglar"  (10,007), 
gr.  g.  d.  "  Alice  Hawthorn,"  by  " Neptune"  (7273). 

Lord  Braybrooke,  Audley  End,  Saffron  Walden,  Essex :  Third  Prize,  10/., 
for  "  Hey  don  Duke  2nd, '  red,  little  white,  2  years,  4  months,  4  weeks- 
old;  bred  by  himself;  sire,  "3rd  Duke  of  Geneva"  (23,753);  dam, 
"Heydon  Rose,"  by  "Englishman"  (19,701);  g.  d.  "The  Beauty,"  by 
"  Puritan  "  (9523) ;  gr.  g.  d.  "  Cambridge  Rose  6th,"  by  "  Third  Duke  of 
York  "(10,166). 

Joseph  Stratton,  Alton  Priors,  Marlborough,  Wilts :  Fourth  Prize,  6?., 
for  "  Jack  Frost,"  white,  2  years,  3  months,  6  days-old ;  bred  by  Mr.  E. 
J.  Smith,  Islanmore,  Croom,  Limerick;  sire,  "Lictor"  (24,333);  dam, 
"  R^herch^,"  by  "  Monk  "  (11,824)  ;  g.  d.  "  Red  Rose,"  by  "  Promoter  " 
(10,658)  ;  gr.  g.  d.,  by  "  Acaster"  (7766). 

George  Fox,  Harefield,  Fulshaw,  Wilmslow,  Cheshire,  the  Reserve  Nwnber^  to 
"  Leeman  "  (29,031),  red  and  white,  2  years,  7  months,  3  weeks,  5  days-old ; 
bred  by  Mr.  W.  Linton,  Sheriff  Hutton,  York;  sire,  "Serjeant-Major* 
(29,957);  dam,  "Mushroom,"  by  "Earl  Windsor"  (17,788);  g.  d. 
"Beauty  2Dd,"  by  "Magnus  Troil"  (14,880);  gr.  g.  d., " Beauty,"  by 
"Bates  "(12,451). 

Shorthorns — Yearling  BuUs  above  One  and  not  exceeding  Two  Tears  oU. ' 

William  Linton,  Sheriff  Hutton,  York :  FiRgr  Prize,  25Z.,  for  "  Sir  Arthur 
lugram,"  roan,  1  year,  5  months,  6  days-old;  bred  by  himself;  sire. 
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"Serjeant-Major"  (29,957);  dam,  "Fragrance,*'  by  "Mountain  Chief" 
(20,383) ;  gr.  d.,  "  TopBy,'^l)y  "  Blood  Royal"  (17,423) ;  gr.  g.  d.  "  York 
Lass,"  by  "  Magnus  Troil "  (U,880). 

Sm  George  0.  Wombwkll,  Bart,  Newbnrgh  Park,  Easingwold,  Yorkshire: 
Second  Prize,  151.,  for  "  Newbro'  4th,"  red  roan,  1  year,  4  months,  1 
week,  6    days-old;    bred  by  himself;  sire,  "Orestes'*  (22,448);   dam» 
"Georgina,"  by  "Vesuvius"  (21,017);   g.  d.  "Gertrude,"  by  "Beppo 
(15,644);  gr.  g.  d.,  "Garland  by  Sultan"  (15,358). 

William  Lambe,  Auburn,  Lincoln :  Third  Prize,  lOZ.,  for  "  Red  Knight," 
red,  1  year,  2  months,  2  weeks,  2  days-old;  bred  by  himself;  sire, 
"Thomdale  Lad"  (23,066);  dam,  "Seaweed  2nd,"  by  "Imperial  Wind- 
sor"  (18,086) ;  g.  d.  "  Seaweed,"  by  "White  Knight"  (14,001) ;  gr.g.d^ 
by  "  Senator  "  (8552).  • 

Joseph  Meadows,  Thorn ville,  Wexford :  Fourth  Prize,  5Z.,  for  "  Ben  Brace," 
white,  1  year,  1  month,  1  week-old;  bred  by  himself;  sire,  "Bravo" 
(25,565) ;  dam,  "  Bracelet  2nd,"  by  "  Vanguard  "  (21,009)  ;  g.  d.,  "Bridal," 
by  "  Buckingham"  (11,219) ;  gr.  g.  d.,  "  Lady  of  the  Lake,"  by  "Nor- 
thern Light  "(13,398). 

The  Hon.  John  Massey,  Milford  House,  Limerick,  Ireland:  the  Reserve 
Number,  to  "Forester,"  roan,  1  year,  10  months,  2  weeks,  6  days-old; 
bred  by  himself;  sire,  " Backwoodsman "  (21,203) ;  dam,  "  Vanity,"  by 
"  Sheet  Anchor  "  (18,820) ;  g.  d.,  "  Beauty,"  by  "  Fugleman  "  (14^680) ; 
gr.  g.  d.,  «  Variety,"  by  "  Cecil "  (12,571). 

Shorihoms — Bull  Calves  above  Six  and  not  exceeding  Twelve  Monih»  oUL 

John  Outhwaite,  Bainesse,  Catterick,  Yorkshire:  First  Prize,  15L,  for 
"  Lord  Godolphin,"  roan,  10  months,  1  week,  3  days-old ;  bred  by  him- 
self; sire,  "Royal  Windsor"  (29,890);  dam,  "  Whitesocks,"  by  "Banm 
Killerby"  (29,890);  g.  d.  "Bertha,^'  by  ".Welcome  Guest"  (15,947); 
gr.  g.  d.,  by  "Vanguard"  (10,994). 

Henry  Sharpley,  Acthorpe,  Louth,  Lincolnshire :  Second  Prize,  lOL,  for 
"  Duke  of  Genoa,"  dark  roan,  10  months,  2  weeks,  1  day-old ;  bred  by 
himself;  sire,  "3rd  Duke  of  Geneva"  (23,753);  dam,  "Duenna,"  by 
"  11th  Grand  Duke"  (21,849) ;  g.  d.  "  Dulcinea,'^ by  "  Duke  of  Geneva" 
(19,614) ;  gr.  g.  d.,  "Duchess  1st,"  by  "Master  Rembrandt"  (16,545). 

Thomas  Hare,  Lund  Cottage,  Easingwold,  Yorkshire:  Third^  Prize,  6^.,. 
for  "  Baron  Irwin,"  roan,  10  months,  1  day-old;  bred  by  himaelf ;  siie,. 
"  Lord  Irwin  "  (29,122) ;  dam,  "  Belle,"  by  "  Spearsby  "  (22,977) ;  g.  d., 
"  Rosebud,"  by  "  General  Friar  "  (21,811) ;  gr.  g.  d.,  "  Yorkshire  Lass," 
by  "  Yorkshireman  "  (17,264). 

Emily,  Lady  Pigot,  Branches  Park,  Newmarket :  the  Beserve  Number^  to 
"  Rapid  Rhone,"  red  roan,  6  months,  3  weeks-old ;  bred  by  herself;  sire, 
"Bythis"  (25,700);  dam,  "Dame  Swift"  by  "Prince  of  Buckingham" 
(27,161);  g.  d.,  "Dame  Quickly"  by  "Velasco"  (15,443);  gr.  g.  d.,. 
"Barmaid"  by  "  British  Prince"  (14,197). 

ShortJiorna — Gowa  above  Three  Years  old. 

John  Outhwaite,  Bainesse,  Catterick,  Yorkshire:  First  Prize,  20iL,  for 
"  Vivandifere  "  roan,  5  years,  3 weeks,  6  days-old,  in  calf;  bredby himiself ; 
sire,  "Brigade-Major"  (21,312);  dam,  "Rosamond,"  by  ^ Apollo,*^ 
(9899);  g.d.,  "Ruth,"  by  "Albert"  (7767);  gr.  g.  d.,  "Eaohd,"  by 
"Noble  "(4579).  ^^ 
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Alexander  Henbt  Browne,  Bank  House,  Acklington,  Korthnniberlaiid, 
Second  Prize,  10/^  for  "  Primrose,"  red  and  white,  4  years,  7  months, 
1  week,  2  days-old,  in-milk ;  bred  by  Mr.  L.  C.  Crisp,  Hawkhill,  Abi- 
wick ;  sire, "  Prowler  "  (22,662) ;  dam,  «  Rose  2nd  "  by  "  Peak  "  (24,733) ; 
gr.  d., "  Napier  Rosebud^'  by  "  Lord  Napier  "  (14,832) ;  gr.  g.  d.  by  "  Sam 
Glen"  (10,780). 

Henry  Frederick  Smith,  Lamwath  House,  Sutton,  Hull:  Third  Prize,  6/., 
for  "  Iiam>vath  Violet,"  white,  3  years,  6  months,  4  weeks-old,  in-milk ; 
bred  by  himself;  sire,  "Booth's  Kinsman"  (25,658) ;  dam,  "  Sweet  White 
Violet "  by  "  The  Sutler  "  (23,061) ;  g.  d., "  Violet"  by  «  Prince  George  " 
(13,510) ;  gr.  g.  d.,  "Carnation"  by  "  Leo"  (13,150). 

Thomas  Willis,  Manor  House,  Carperby,  Bedale,  Yorkshire :  the  Beserve 
Number,  to  "  Windsor's  Bride,"  rich  roan,  4  years,  3  months,  3  weeks-old, 
in-milk;  bred  by  himself;  sire,  "Windsor  Fitz-Windsor "  (25,458); 
dam,  "Blushing  Bride,"  by  " Fitz-aarence "  (14,552);  g.  d.,  "Maiden's 
Blush,"  by  "Gipsy  King"  (11,532);  gr,  g.  d.,  "Maid  of  Masham,"  by 
"Bernardo"  (8885). 

Shorthorns  —Heifers,  iti'milk  or  in-caJf,  not  exceeding  Three  Tears  old. 

Oriel  Vive  ash,  Berwick  Basset  t,  Swindon,  Wilts :  First  Prize,  16Z.,  for 
"Mary  Ann,"  red,  2  years,  3  months,  1  week,  1  day-old,  in-calf;  bred  by 
himself;  sire,  "James  Ist "  (24,202) ;  dam,  "Mary,"  by  "8th  Duke  of 
York"  (23,808);  g.  d.,  "Martha,"  by  "Roderick"  (18,730);  gr.  g.  d., 
"  Merry  Maid,"  by  "  The  Baronet "  (17,088). 

Francis  John  Savile  Foljambe,  M.P.,  Osberton  Hall,  Worksop,  Notts: 
Second  Prize,  10/.,  for  "  Ziugara,"  roan,  2  years,  5  months,  1  week-old, 
in-calf;  bred  by  himself;  sire,  "  Knight  of  the  Crescent  (26,547)  ;  dam, 
"Zinganee,"  by  "  Knight  of  the  Garter"  (22,062) ;  g.  d., "  Gipsy  Queen," 
by  "Imperial  Windsor"  (18,086;  gr.  g.  d.,  "Sybil,"  by  "May  Duke" 
(16,553). 

Gborge  Garne,  Churchill  Heath,  Chipping  Norton,  Oxfordshire :  Third 
Prize,  5Z.,  for  "  Butterfly's  Duchess,"  roan,  2  years,  11  months,  2  weeks, 
1  day-old,  in-milk,  and  in-calf;  bred  by  himself;  sire, "  Koyal  Butterfly 
20th"  (25,007);  dam,  "Delicacy,"  by  "The  Druid"  (20,948) ;  gr.  d., 
"  Destiny,"  by  "  Progression  "  (16,770)  ;  g.  gr.  d.,  «  Damsel "  by.**  Enter- 
prise"  (11,443). 

George  Garne,  Churchill  Heath:  the  Beserve  Numher^  to  "Partridge," 
red,  2  years,  10  months-old,  in  milk  and  in-calf;  bred  by  himself; 
sire,  "Royal  Butterfly  20th"  (25,007);  dam,  " Panacea,"  by " General 
Pelissier"  (14,605);  g.  d.,  "Pane,"  by  "Bashaw"  (12,449);  gr.  g.  d., 
"  Panic,"  by  "Colchicum"  (8963). 

Shorthorns — Yearling  Heifers^  above  One  and  not  exceeding  Two  Tears  old. 

Emilt,  Lady  Pigot,  Branches  Park,  Newmarket :  First  Prize,  151., '  for 
"  Rose  of  Wytham,"  red  and  white,  1  year,  8  months-old ;  bred  by  her* 
self;  sire,  "Gunpowder"  (28,801);  dam,  "Imperial  Rose  2nd,"  by 
"Prince  of  Empire"  (20,578),  g.  d.  "Imperial  Rose,"  by  "Prince  Im- 
perial "  (15,095)  ;  gr.  g.  d.,  "  Red  Rose,"  by  "  Vanguard"  (10,994). 

William  and  Henry  Dudding,  Panton  House,  Wragby,  Lincolnshire: 
Second  Prize,  10/.,  for  "  Blooming  Bride,"  red,  1  year,  11  months,  1 
week-old;  bred  by  themselves;  sire,  "Robin"  (24,968);  dMn, 
«  Bloomer,"  by  "  Lord  Panton  "  (22,204) ;  g.  d.,  "Birthright,"  by  **  Boyal 
Favourite"  (15,200) ;  gr.  g.  d.,  "Daisy,^  by  " Sylvan "  (10,907). 
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John  Outhwaite,  Bainesse,  Catterick,  Yorkshire:  Thibd  Pbiz 
"  Baroness  Conyers/'  roan,  1  year,  9  months,  2  weeks,  1  day-old 
himself;  sire,  "Baron  Killerby '*  (27,949) ;  dam,  "  Sylvia,"  b 
pion "  (23,529) ;  g.  d., "  Sunflower,"  by  «  Son  of  Apollo  "  (9899)' 
"  Sally,"  by  "  Chieftain  "  (10,048). 

Tbebdalb  Hilton  Hutchinson,  Manor  House,  Gatterick,  Yorka 
Reserve  Number,  to  "  Lady  Playful,*'  roan,  1  year,  7  months, 
old ;  bred  by  himself ;  sire,  "  Merry  Monarch"  (22,349) ;  dai 
Sophia,"  by  "  Brigade  Major  "  (21,312) ;  g.  d  ,  «  Lady  of  the  Id 
«  Baron  Warlaby  "  (7813) ;  gr.  g.  d.,  «  Lady  Burton,"  by  «  ^ 
(5559). 

ShorOwTM — Heifer  Calves^  above  Six  and  wnder  Twelve  Moni 

Lord  Sudelet,  Toddington,  Winchcombe,  Gloucestershire:  FiK 
lOl.y  for  **  Seraphina  Bella  2nd,"  roan,  7  months,  3  days-old ;  brec 
self;  sire,  "Mandarin*'  (29,269) ;  dam,  "  Booth's  Seraphma,"  b 
Booth  "  (21,212) ;  g.  d., "  Seraphina  13th,"  by  "  John  G'Gaunt " 
gr.  g.  d.,  Seraphina  7th,"  by  "  Duke  of  Sussex  "  (12,772). 

Thomas  Hobrocks  Miller,  Singleton,  Poulton-le-Fylde,  Lancashire 
Prize,  5^.,  for  "  Ringlet  4th,"  roan,  10  months,  3  weeks,  6 
bred  by  himself;  sire,  "  White  Duke ;"  dam,  "  Ringlet  2nd,'' b> 
Victor  "  (21,353) ;  g.  d.,  "  Ringlet,"  by  "Lord  of  the  VaUey " 
gr.  g.  d.,  "  Rose  Duchess,"  by  "  Red  Duke  "  (13,571). 

Sir  George  0.  Wombwell,  Bart.,  Newburgh  Park,  Easingwold,  1 
the  Reserve  NumbeVy  to  "  Cerito  2nd,"  roan,  7  months,  2  weel 
old;  bred  by  himself;  sire,  "Duke  of  Oxford  20th  "(28,43! 
"  Cerito,"  by  "  Vesuvius  "  (21,017)  ;  g.  d.,  "  Calcutta,"  by  "  SI 
(15,306) ;  gr.  g.  d.,  "  China,"  by  "  Fourth  Duke  of  York  "  (lO; 

^  Hereforda — BuUs  above  Three  Years  old. 

.^  Philip  Turner,  The  Leen,  Pembridge,  Leominster,  Herefordshir 

Prize,  25Z.,  for  "  Provost"  (4067),  red,  white  face,  4  years,  1  ^ 
bred  by  himself;  sire,  "  Bachelor  "  (2941) ;  dam,  "  Rhodia ;"  sir 
"Subaltern  "(2794). 

Joseph  Evans  Spenceb,  Lancadle,  Cowbridge,    Glamorganshire: 

;1  Prize,    15Z.,  for  "Von  Moltke"  (4234),  red,   white  face,   3 

months,  2^week8,  5  days-old ;  bred  by  Mr.  Warren  Evans,  Lk 

Usk,  Monmouthshire ;  sire,  "  Prince  Arthur "  (2695) ;  dam, 

H    \i  Violet  3rd  "  sire  of  dam,  "  Monaughty  "  (2117). 

'*  Thomas  James  Carwardine,    Stockton  Bury,    Leominster:    th< 

Number^to  "  De  Cote,"  red,  white  face,  5  years,  1  month, 3  days- 
by  the  late  Mr.  Thomas  Edwards,  Wintercott,  Leominster ;  mn 
boy"  (3546) ;  dam,  "  Barmaid ;"  sire  of  dam,  "  Royal  George  " 

^  Herefords — Bulls  above  Two  and  not  exceeding  Three  Yeast 

A  Sarah  Edwards,  Wintercott,  Leominster,  Herefordshire  :  First  Pi 

*  for    "Winter  De  Cote"  (4253),  red,  white  face,  2  years,  1( 

3  weeks-old ;  bred  by  the  late  Mr.  Thomas  Edwards,  Winten 

f'"^^  -5  minster;  sire,  "Leominster  3rd"  (3211);   dam,  "Pinky  3rd 

dam,  "  Young  Grove  "  (2888). 

Warren  Evans,  Llandowlais,  Usk,  Monmouthshire:  Second  Pb 

for  "  Enterprise,"  red,  white  face,  2  years,  8  months,  2  weeks,  1 
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bred  by  Mr.  Child,  Weatonbury,  Pembridge;  sire,  "Theodore;"  dam, 
«  Fair  Maid ;"  sire  of  dam,  "  Wellington  "  (1112). 

John  Harding,  The  Greenhouse,  Alveley,  Bridgnorth,  Salop :  the  Beserve 
Number,  to ''  Lord  Battenhall,"  red,  white  face,  2  years,  5  months,  4  weeks- 
old  ;  bred  by  himself ;  sire,  **  Battenhall "  (2406) ;  dam,  "  Theora ;"  sire 
of  dam,  "SebastopoP  (1381). 

Herefords — Yearling  Butts  above  One  and  not  exceeding  Two  Years  old. 

Hekby  James  Bailey,  Rosedale,  Tenbury,  Herefordshire :  Fibst  Pbize,  257., 
for  "King  of  the  Dale"  (3891),  red,  white  face,  1  year,  6  months,  3 
weeks-old;  bred  by  himself;  sire,  "Prince  Charles"  (4041);  dam, 
"  Queen  of  the  Valley  2nd ;"  sire  of  dam,  "  Battenhall "  (2406). 

Edwabd  Listeb,  Cefn  Ila,Usk,  Monmouthshire :  Second  Prize,  15?.,  for  "Black 
Eagle,"  red,  white  face,  lyear,  5  months,  3  weeks,  2  days-old;  bred 
by  himself;  sire,  "Chanter"  (3738);  dam,  "Cherry;"  sire  of  dam, 
"Orphan  "(2022). 

Her  Majesty  the  Queen,  Windsor  Castle  :  Third  Prize,  5?.,  for 
"Marquis  of  Lome,"  red,  white  face,  1  year,  10  months,  2  weeks,  2 
days-old;  bred  by  Her  Majesty,  at  Flemish  Farm,  Windsor;  sire, 
"  Prince  George  Frederick ;"  dam,  "  Princess  Mary  ;"  sire  of  dam, 
«  Ajax." 

Warren  Evans,  of  Llandowlais,  Usk,  Monmouthshire  :  the  Beserve  Number^ 
to  "  Von  Moltke  2nd,"  red,  white  face,  1  year,  5  months,  2  weeks-old ; 
bred  by  himself;  sire,  "Von  Moltke "  (4234) ;  dam,  "Countess  3rd;" 
sire  of  dam,  "  Monaughty  "  (2117). 

Herefords — Bull  Calves  above  Six  and  not  exceeding  Twelve  Months  old, 

Sarah  Edwards,  Wintercott,  Leominster,  Herefordshire :  First  Prize,  10?., 
for  "  Student,"  red,  white  face,  10  months,  2  weeks,  5-days-old  ;  bred  by 
herself ;  sire,  "  Winter  De  Cote  "  (4253) ;  dam,  "  Lovely ;"  sire  of  dam, 
"Tomboy  "(3546). 

Charles  Henry  Hinckesman,  the  Poles,  Ludlow:  Sboonb  Prize,  5Z.,  for 
"Sir  Wilfred,"  red,  white  face,  11  months,  1  day-old;  bred  by  himself; 
sire,  "Battenhall"  (2406);  dam,  "Churchhouse  6th;"  sire  of  dam, 
"Agriculturist  "(1842). 

Thomas  Fenn,  Stonebrook  House,  Ludlow :  the  Beserve  Number^  to  **  Master 
Teme,"  red,  11  months,  4  weeks-old :  bred  by  himself;  sire,  "  SeveroB 
2nd  "  (2747)  ;  dam,  "  Miss  Teme ;"  sire  of  dam,  "  Weston^"  (3597). 

Herefords — Cows  above  Three  Years  old. 

William  Burcilall  Peren,  Compton  House,  South  Petherton,  Somerset : 
First  Prize,  20^.,  for  "Ivington  Eose,"  red,  white  face,  8  years,  10 
months,  4  days-old,  in-calf ;  bred  by  Mr.  Thomas  Roberts,  Lawton  Bury, 
Leominster ;  sire,  "  Sir  Thomas  "  (2228);  dam,  "  Red  Rose ;"  sire  of  dam, 
"  Master  Butterfly  "  (1313). 

(Richard  Tanner,  Frodesley,  Dorrington,  Salop:  Sboond  Prize,  52.,  for 
"  Lady  Milton,"  red,  white  face,  4  years,  11  months,  3  weeks,  5  days-old, 
in-calf;  bred  by  the  late  Mr.  J.  V.  Ashwood,  Longden  Hall,  Wellington, 
Salop;  siie,  *' Chieftain  the  5th"  (3018);  sire  of  dam,  "Milton" 
(2114). 
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Wabben  Evaks,  Llandowlais,  IJsk,  Monmouthshire :  the  Beserve' NumbeTy 
to  ^*  Lady  2nd,''  red,  white  face,  6  years,  7  months,  1  week,  6  days-old, 
in-calf;  bred  by  himself;  sire,  "Hopefur  (2045);  dam,  "Nena  2nd5" 
sire  of  dam,  "  Oakley  "  (1673). 

Herefords — Heifers  in-mtlk  or  tVcoZ/,  not  exceeding  Three  Tears  M, 

The  Eabl  op  Southesk,  K.T.,  Kinnaird  Castle,  Brechin,  N^.:  Fibst 
Pbize,  15?.,  for  "Desdemona,"  red,  white  face,  2  years,  10  months,  2 
weeks,  6  days-old,  in-calf;  bred  by  himself;  sire,  "Orleans"  (2661); 
dam,  "  Diadem ;"  sire  of  dam,  "  Chieftain  4th  "  (2458). 

Herefords— Yearling  Heifers  above  One  and  not  exceeding  Two  Tears  6UL 

Philip  Tubneb,  The  Leen,  Pembridge  :  Fibst  Pbize,  15?.,  for  "  Exquisite,* 
red,  white  face,  1  year,  10  months,  1  week,  2  days-old ;  bred  l^ 
himself;  sire,  "  Provost"  (4067) ;  dam,  "  Norma ;"  sire  of  dam,  "  Boling- 
broke**  (1883). 

Philip  Tubneb,  The  Leen,  Pembridge :  Second  Pbize,  10?.,  for  "  Satellite," 
red,  white  face,  1  year,  10  months,  2  weeks,  2  days-old ;  bred  by  him- 
self;  sire,  "  Bachelor  "  (2941) ;  dam, "  Luna ;"  sire  of  dam,  "  Franky  f 
(1243). 

HEimY  Nicholas  Edwabds,  Broadward,  Leominster,  Herefordshire :  Thibi> 
_    Prize,  5?.,  for  **  Annie  2nd,"  red,  white  face,  1  year,  9  months,  8  weeks^ 
3  days-old ;  bred  by  himself ;  sire, "  Sir  John  "  (3451) ;  dam,  "  Annie ;''" 
sire  of  dam,  «  Dan  O'Connell "  (1952). 

Heb  Majesty  the  Queen,  Windsor  Castle :  the  Beserve  Number,  to  **  Prinoe» 
Louise  Victoria,"  red,  white  face,  1  year,  6  months,  1  week,  4  days-old  ; 
bred  by  Her  Majesty,  at  Flemish  Farm,  Windsor;  sire,  "Prince  Leopold;^'' 
dam,  "  Adelaide  2nd ;"  sire  of  dam,  "  Deception." 

Herefords — Heifer  Calves  above  Six  and  under  Twelve  Months  old. 

Philip  Tubneb,  The  Leen,  Pembridge,  Herefordshire :  Fibst  Pbize,  10?.,  for 
"Verbena,"  red,  white  face,  11  months,  4  weeks,  1  day-old;  bred  by 
himself;  sire,  "Provost"  (4067);  dam,  "Luna;"  sire  of  dam,  "Franky'^ 
(1243). 

He!IBT  Nicholas  Edwabds,  Broadward,  Leominster,  Herefordshire :  Second 
Pbize,  5Z.,  for  "  Dolly,"  red,  white  face,  11  months,  3  days-old ;  bred  by 
himself;  sire,  "Albert"  (3648);  dam,  "Dahlia  2nd;^'  sire  of  dam, 
"San-ja-Cinto"(2209). 

William  Bubchell  Peben,  Compton  House,  South  Petherton,  Somerset :  the 
Beserve  Numhery  to  "  Lady  Lavender,"  red,  white  face,  11  months,  1  week- 
old;  bred  by  himself ;  sire,  "  Sir  William"  (4141);  dam,  " Nonparwl ;'•' 
sire  of  dam,  "  Priam  "  (3334). 

Devons — Bulls  above  Three  Years  old. 

Viscount  Falmouth,  Tregothnan,  Probus,  Cornwall :  Fibst  Pbizs,  26?.,  for 
"  Jonquil,"  red,  4  years,  9  months,  3  weeks,  3  days-old  ;  bred  by  himself; 
sire,  "Sunflower"  (937);  dam,  "Picture  4th"  (2224);  sire  of  dam„ 
"Napoleon  "(464). 

Walteb  Fabthing,  Stowey  Court,  Bridgwater,  Somersetshire :  SbookdPbizi,. 
15Z.,  for  "  Master  Harry,"  red,  3  years,  6  months,  3  weeks,  2  days-old 


Award  of  Live- Stock  Prizes  at  HulL  Ixr 

bred  by  himself;  sire,  "Master  Arthur;"  dam,  "Lofty;"  »re  of  dam,. 

"Sir  Peregrine." 

Viscount  Falmouth,  Tregothnan,  Probus,  Cornwall :  the  Beserve  Numher^  to 
"Kingcraft,"  red,  3  years,  11  months,  2  weeksK)ld;  bred  by  himself ;  sire, 
"Sunflower"  (937);  dam,  "Peach"  (2905a);  sire  of  dam,  "Young 
Forester"  (759). 

Devons— Bulls  above  Two  and  not  eacceeding  Three  Years  old. 

The  Executrix  of  the  late  Mr.  James  Davy,  Flitton  Barton,  North  Molton, 
Devon :  Fibst  Pbize,  25/.,  for  "  Duke  of  Flitton  8th,"  red,  2  years,  2 
months,  2  weeks,  2  days-old ;  bred  by  the  late  Mr.  James  Davy  ;  sire, 
"  Duke  of  Flitton  4th  "  (827) ;  dam,  "  Temptress  2nd"  (3070) ;  sire  of" 
dam, "  Duke  of  Cornwall "  (820). 

Her  Majesty  the  Queen,  Windsor  Castle :  the  Beserve  Number,  to  "  Prince 
Imperial,"  red,  2  years,  10  months,  2  days-old ;  bred  by  Her  Majesty,  at 
Norfolk  Farm,  Windsor  Park  ;  sire,  "  Napier ;"  dam,  "  Princess  Beatrice ;" 
sire  of  dam,  **  Prince  Alfred." 

Devons — Yearling  BuUs  above  One  and  not  exceeding  Ttoo  Years  old. 

Walter  Farthing,  Stowey  Court,  Bridgwater,  Somerset:  First  Prize,  25Z.,. 
for  "  Master  Robin,"  red,  1  year,  11  months, 4  weeks,  1  day-old;  bred  by 
himself ;  sire,  "  Master  Arthur ;"  dam,  "  Verbena." 

The  Executrix  of  the  late  Mr.  James  Davy,  Flitton  Barton,  North  Molton, 
Devon :  the  Beserve  Number,  to  "  Duke  of  Flitton  10th,"  red,  1  year, 
6  months,  3  weeks,  6  days-old ;  bred  by  the  late  Mr.  James  "D&yy; 
sire,  "Duke  of  Flitton  5th;"  dam,  "Lavender"  (2819);  sire  of  dam, 
"Admiral"  (771a). 

'  Devons — Bull  Calves  above  Six  and  not  exceeding  Twelve  Months  old. 

The  Executrix  of  the  late  Mr.  James  Davy,  Flitton  Barton,  North  Molton,. 
Devon  :  First  Prize,  10/.,  for  **  Duke  of  Plymouth,"  red,  7  months, 
3  weeks-old ;  bred  bv  the  late  Mr.  James  Davy ;  sire,  "  Duke  of  Flitton 
5th  ;"  dam,  "  Duchess  of  Plymouth  "  (2661) ;  sire  of  dam,  "  Gold  Medal 
Duke  of  Flitton  "(613). 

Walter  Farthing,  Stowey  Court,  Bridgwater,  Somerset :  Second  Prize,  51.,. 

for  his  red,  6  months,  2  weeks,   1  day-old;    bred  by  himself;    sire, 

"  Able ;"  dam,  "  Cheerful ;"  sire  of  dam,  "  Duke  of  Gothelney." 
Walter  Farthing,  Stowey  Court :  the  Beserve  Number,  to  his  red,  7  months,. 

1   week,  4  days -old ;   bred  by  Sir  Alexander  Acland  Hood,  Bart,  St^ 

Audries,  Bridgwater. 

Devons — Cows  above  Three  Years  old. 

Trevor  Lee  Senior,  Broughton  House,  Aylesbury,  Bucks :  First  Prize, 
20^.,  for  "  Moss  Rose,"  light  red,  5  years,  3  months,  3  weeks-old,  in-calf;. 
bred  by  the  late  Mr.  Wilkinson,  Isle  of  Wight ;  sire,  "  Island  Prince  ;** 
4am,  "  Modesty." 

John  Azariah  Smith,  Bradford  Peverell,  Dorchester:  Sboond  Pbizb,  10?., 
for  "  Picture,"  red,  3  years,  3  months,  2  weeks,  6  days-old,  in-milk ;  bred 
by  himself ;  sire,  "  Stratton ;"  dam,  "  Picture ;  sire  of  dam,  "  Augostus  *^ 
(778). 
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The  ExECUTBix  of  the  late  Mr.  James  Davy,  Flitton  Barton,  North  MoltOD, 
Devon:  the  Reserve  Number ^  to  "Lavender"  (2819),  red,  7  yean,! 
week,  1  day-old,  in-calf;  bred  by  the  late  Mr.  James  Davy  ;  sire,  ** Ad- 
miral," (771a);  dam,  "Picture  6th"  (2226);  sire  of  dam,  "Prince 
Alfred"  (491). 

Devons — Heifers  in-milk  or  in-calf,  not  exceeding  Three  Tears  old. 

The  Executrix  of  the  late  Mr.  James  Davt,  Flitton  Barton,  North.  Molton, 
Devon :  First  Prize,  15Z.,  for  "  Temptress  3rd,"  red,  2  years,  3  weeks,  1 
day-old,  in-calf;  bred  by  the  late  Mr.  James  Davy;  sire,  "Duke  of 
Flitton  4th"  (827);  dam,  "Gold  Medal  Temptress"  (1672);"  sire  of 
dam,  "Davy's  Napoleon  3rd"  (464). 

John  Azariah  Smith,  Bradford  Peverell,  Dorchester :  Second  Prize,  lOJ.,  for 
"  Honest,"  red,  2  years,  7  months,  3  weeks-old,  in-calf;  bred  by  himself; 
sire,  "  Duke  of  York ;"  dam,  "  Honest ;"  sire  of  dam,  "  Trio"  (940). 

•George  Turner,  Brampford  Speke,  Exeter :  the  Reserve  Number,  to  "Devo- 
niensis,"  red,  2  years,  9  months,  1  week,  3  days-old,  in-calf ;  bred  by 
himself;  sire,  "  Frank  Quartly ;"  dam,  "Duchess  4th." 

Devons — Yearling  Heifers,  above  One  and  not  exceeding  Two  Tears  oUL 

John  Azariah  Smith,  Bradford  Peverell,  Dorchester  :  First  Prize,  15?.,  for 
"Picture,"  red,  1  year,  9  months,  2  weeks,  1  day-old;  bred  by  himself; 
sire,  "  Duke  of  York ;"  dam,  "  Picture ;"  sire  of  dam,  "  Augustus  "  (778). 

George  Turner,  Brampford  Speke,  Exeter:  Second  Prize,  10{.,  for 
"  Muriel,"  red,  1  year,  11  months,  1  week,  3  days-old;  bred  by  himself; 
sire,  "  Marquis  of  Lome ;"  dam,  "  Duchess  3rd." 

Trevor  Lee  Senior,  Broughton  House,  Aylesbury :  the  Reserve  Number^  to 
"  Lady  Maude,"  red,  1  year,  7  months,  3  weeks-old ;  bred  by  himself ; 
sire,  "  Stowey ;"  dam,  "  Young  Daisey." 

Devons — Heifer-Calves  above  Six  and  under  Twelve  Months  old» 

The  Executrix  of  the  late  Mr.  James  Davt,  Flitton  Barton,  North  Molton, 
Devon :  First  Prize,  101,,  for  "  Princess  Alice  4th,"  red,  7  months,  4 
weeks-old ;  bred  by  the  late  Mr.  James  Davy ;  sire,  "  Duke  of  Flitton 
5th;"  dam,  "Princess  Alice  2nd"  (2971);  sire  of  dam,  "Duke  of 
FUtton2nd"(825). 

Trevor  Lee  Senior,  Broughton  House,  Aylesbury :  Second  Prize,  6L,  for 
"  Moss  Rose  Ist,"  red,  11  months,  3  weeks-old ;  bred  by  himself;  sire, 
"  Stowey ;"  dam,  "  Moss  Rose." 

Viscount  Falmouth,  Tregothnan,  Probus,  Cornwall  :  the  Reserve  Number^ 
to  his  red,  11  months,  1  week,  3  days-old ;  bred  by  himself;  sire,  "Jon- 
quil ;"  dam,  "  Rubra." 

Jerseys — BuUs  above  One  Year  old. 

Lord  Chesham,  Latimer,  Chesham,  Bucks :  First  Prize,  10?.,  for  "  Baron," 
dark  silver  grey,  2  years,  1  moDth,  3  weeks-old ;  bred  by  hiinsel£ 

Walter  Gilbet,  Hargrave  Park,  Stanstead,  Essex :  Second  Pbizb,  52,,  In 
"  Don,"  fawn,  2  years,  2  months-old ;  breeder  unknown, 

Oeorgb  Digbt  Wingfteld-Digbt,  Sherborne  Castle,  Dorset:  the  Reserve 
Number,  to  "  Cowboy,"  fawn,  about  3  years-old  ;  bred  by  Mr.  J.  BaUeiiid, 
Jersey. 
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Jerseys — Cows  above  Three  Years  old. 

Geobge  Simpson,  Wray  Park,  Reigate,  Surrey :  First  Pbize,  10?.,  for  "Gtentle," 
grey  fawn,  3  years,  11  months-old,  in-milk ;  breeder  unknown. 

Walter  Gilbet,  Hargrave  Park,  Stanstead,  Essex:  Second  Prize,  6?., 
for  "  Lady  Grey,"  fawn,  5  years,  1  month-old,  in-milk ;  bred  by  Mr. 
P.  Gaudin,  of  Spring  Farm,  St  Martin's,  Jersey ;  sire,  "  Clement  ;**  dam, 
«*  Lady  Best." 

Walter  Gilbet,  Hargrave  Park  :  the  Beserve  Number^  to  "  Duchess,"  fawn, 
5  years,  4  months,  3  weeks-old,  in-milk ;  bred  by  Mr.  H.  J.  Le  Feuvre, 
St.  Peter's,  Jersey  ;  sire,  "  Cardinal ;"  dam,  "  Queen  Mab." 

Jerseys — Heifers,  tn-miZA;  or  in-calf,  not  exceeding  Hiree  Tears  old. 

Walter  Gilbey,  Hargrave  Park,  Stanstead,  Essex :  First  Prize,  101.,  for 
'*Tal,''  fawn,  2  years,  11  months,  3  weeks-old,  in-milk;  breeder  un- 
known. 

George  Simpson,  Wray  Park,  Eeigate,  Surrey :  Second  Prize,  61.,  for 
"  Madge,"  fawn,  2  years,  3  months,  1  week-old,  in-milk ;  bred  by  himself ; 
sire,  "  Prince  fJ  dam,  **  Madcap;"  sire  of  dam,  "  The  Young  Duke." 

George  Diqbt  Wingfield-Digby,  Sherborne  Castle,  Dorset:  the  Beserve 
Number,  to  "  Queen  of  the  Vale,"  lemon,  2  years,  8  months,  3  days-old, 
in-calf :  bred  by  himself ;  sire,  "  Sir  Jerry ;"  dam,  "  Picture.** 

Guernseys — BuUs  above  One  Year  old. 

The  Rev.  Joshua  Rundle  Watson,  La  Favorita,  Guernsey :  First  Prize, 
10?.,  for  "  Cloth  of  Gold,"  fawn,  2  years,  3  months,  3  weeks,  4  days-old ; 
bred  by  Mr.  Robin,  Les  Landes,  Guernsey ;  sire,  "  Fair  Lad ;"  dam,  "  La 
Charbonnee." 

Thomas  Maikdonald,  Les  Ep^rons,  Guernsey :  Second  Prize,  Bl.,  for 
"  Billy,"  pale  red  and  white,  2  years,  2  weeks,  2  days-old ;  bred  by 
himself. 

Thomas  Statter,  Stand  Hall,  Whitefield,  Manchester :  the  Beserve  Number, 
to  "  Poitou,"  yellow  and  white,  2  years,  6  months,  2  weeks,  2  days-old ; 
bred  by  himself. 

Guernseys — Cows  above  Three  Years  old. 

Thomas  Maindonald,  Les  Ep^rons,  Guernsey :  First  Prize,  10?.,  for  **  Char- 
lotte," pale  red  and  white,  5  years,  2  months-old,  in-caU:  bred  by 
Morish,  Clos  du  Valle,  Guernsey. 

John  Shaw,  Beech  Hill,  Swaziland,  Yorkshire :  Second  Prize,  5Z.,  for  his 
yellow  and  white,  5  years-old,  in-milk ;  bred  by  Mr.  C.  Le  P^e,  St. 
Andrew's,  Guernsey  ;  sire,  "Champion." 

Thomas  Maindonald,  Les  Ep^rons,  the  Beserve  Number,  to  "  Luce,"  black 
and  white,  4  years,  3  months,  1  week-old,  in-calf;  bred  by  Mr.  Le 
Lacheur,  Les  Norgiots,  St.  Andrew's,  Guernsey. 

Guernseys — Heifers,  in-milk  or  in-calf  not  exceeding  Three  Years  eld. 

The  Rev.  Joshua  Rundle  Watson,  La  Favorita,  Ghiemsey :  First  Pbizb, 
10?.,  for  "  Bijou,"  red  and  white,  2  years-old,  in-adf ;  bred  by  Mr.  James, 
La  Quevilette,  Guernsey ;  sire,  "  Trumpeter." 
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Oallotcays — Bidls  above  Two  Years  old, 

James  Graham,  Parcolstown,  Lopgtown,  Cumberland  :  First  Tbjzr,  lOL,  for 
«  Willie  of  Westburnflat "  (523),  black,  7  years,  2  months,  3  weeks-old ; 
bred  by  Mr.  W.  Keir,  Whithaugh,  Newcastleton,  Roxburgh ;  sire,  "Jock;" 
dam,  "  Bess  of  Whithaugh  ;'*  sire  of  dam,  "  Border  Reiver." 

John  Fishbr,  Knells,  Carlisle,  Cumberland  :  Second  Prize,  5Z^  for  **  Squire 
Dacre"  (534),  black,  6  years,  4  months,  3  days-old;  bred  by  Mr.  J. 
Graham,  Parcelstown,  Longtown ;  sire,  "Border  Knight "  (539) ;  dam, 
"  Rose  of  Galloway  "  (1311) ;  sire  of  dam,  "  Sir  James  "  (537). 

Oalhways — Cows  above  Three  Years  old. 

VJ^ALTOTH  Raise,  Low  Wanwood,  Alston,  Cumberland :  First  Prize,  10?.,  for 
"  Queen  of  the  Tyne,**  black,  6  years,  2  months,  1  week,  4  days-old ; 
in-calf;  bred  by  himself. 

The  Duke  of  Buccleuch  akd  Queeksbury,  K.G.,  Drumlanrig  Castle, 
Thomhill,  Dumfriesshire ;  Second  Prize,  5/.,  for  "  Jean,"  black,  7  yean^ 
4  months-old,  in-milk;  bred  by  Mr.  J.  Gififard,  Torhou^e,  Newton 
Stewart ;  sire,  "Wallace ;"  dam,  "  Jean." 

The  Duke  op  Buccleuch  and  Queensburt,  K.G.,  Drumlanrig  Castle^ 
the  Reserve  Number,  to  " Louisa  2nd"  (1379),  black,  3  years,  4  months^ 
3  weeks,  4  days-old,  in-milk ;  bred  by  Mr.  J.  CunninghMn,  Tarbmch, 
Dalbeattie;  sire,  "Havelock"  (544);  dam,  "Louisa." 

Gattoways — KeiferSy  in-miCk  or  in-calf  y  under  Three  Years  6ld» 

Jahes  Graham,  Parcelstown,  Longtown,  Cumberland  :  First  Prize,  lOJL,  for 
"  Dame  Margaret  Douglas  "  (1327),  black,  2  years,  8  months,  2  weeks- 
old,  in-calf;  bred  by  himself;  sire,  "Willie  ofWestbumflat"  (523);  dam, 
«  2nd  Hannah  "  (1317) ;  sire  of  dam,  "  Glenorcky  "  (521). 

James  Graham,  Parcelstown:  Second  Prize,  5Z.,  for  "Queen  of  Lyne" 
(1328),  black,  2  years,  8  months,  1  week-old,  in-calf;  bred  by  himself; 
sire,  "Willie  of Westbumflat "  (523);  dam,  "Forest  Queen"  (1314); 
sire  of  dam,  «  Sir  Walter  "  (536). 

Ayrshires — Bulls  above  Two  Years  old, 

Thomas  Statter,  Stand  Hall,  Whitefield,  Manchester :  First  Prize,  lOt, 
for  "  The  Hero,"  red  and  white,  about  3  years-old ;  breeder  un- 
known. 

Ayrshires — Cows  above  TJiree  Years  old, 

Thomas  Statter,  Stand  Hall,  Whitefield,  Manclu-ster :  First  Pbizb,  lOL, 
for  "  Maid  of  Ayr,"  red  and  white,  about  4  years,  6  months-old,  in-milk ; 
breeder  unknown. 

Ayrshires — Heifers  in-miUc  or  in-calf  under  TJiree  Years  old. 

Thomas  Statter,  Stand  Hall,  Whitefield,  Manchester:  First  Prizb,  lOLfor 
"Lassie,"  red  and  white,  between  2  and  3  years-old,- in-milk :  faneder 
unknown,  -^  n  9  Mi^»wi» 
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Odier  Established  Breeds— BtdU  abwe  One  Tear  dd. 

LoBD  Sondes,  Elmham  Hall,  Dereham,  Norfolk :  FnusT  Fbize,  lOL,  for  his 
(Norfolk  Polled),  red,  2  years,  3  months,  2  weeks-old;  bred  by  himself. 

Bekjamih  Brown,  Thursford,  Dereham,  Norfolk:  Second  Phizb,  5Z.,  for 
"  Norfolk  Duke"  (Norfolk  Polled),  red,  8  years,  3  weeks-old;  bred  by 
Mr.  N.  Powell,  Little  Snoring,  Fakenham. 

Jebemiah  Javes  CoLiiAN,  M.P.,  Carrow  House,  Norwich:  the  Beterve 
Number,  to  "Cherry  Duke"  (Norfolk  Polled),  blood  red,  5  years,  4 
months,  2  weeks-old ;  bred  by  Mr.  S.  Wolton,  Newboume  Hall,  Wood- 
bridge;  sire, "Esquire;"  dam,  "  B^uty." 

Other  Established  Breeds — Caws  above  Three  Years  old, 

Benjamin  Brown,  Thursford,  Dereham,  Norfolk:  First  Prize,  1(W.,  for 
**  Countess  "  (Norfolk  Polled),  i-ed,  4  years,  3  months,  2  days-old,  in-milk, 
and  in-calf;  bred  by  himself;  sire, "  Norfolk  Duke ;"  dam, ''Hansom;" 
sire  of  dam,  "  Tenant  Farmer." 

Jeremiah  James  Colman,  M.P.,  Carrow  House,  Norwich :  Second  Prize, 
5/.,  for  "Buttercup"  (Norfolk  Polled),  blood  red,  5  years,  7  months, 
3  weeks-old,  in  milk  and  in-calf;  bred  by  Mr.  J.  Hammond,  Bale, 
Thetford ;  sire,  "  Sir  Nicholas  ;"  dam,  "  Butler." 

Lord  Sondes,  Elmham  Hall,  Dereham,  Norfolk :  the  Besenfe  Number^  to 
"Brownie"  (Norfolk  Polled),  red,  3  years,  7  months-old,  iuKJalf ;  bred  by 
Mr.  B.  Brown,  Thursford,  Dereham. 

Other  Established  Breeds — Heifers  in-mUk  or  in-caif^  not  exceeding 
Three  Years  old. 

Lord  Sondes,  Elmham  Hall,  Dereham,  Norfolk:  First  Prize,  1(W.,  for 
"  Minnie  3rd  "  (Norfolk  Polled),  red,  2  years,  4  months-old,  in-calf;  bred 
by  himself. 

Jeremiah  James  Colman,  M.P.,  Carrow  House,  Norwich:  Second  Prize, 
5/.,  for  "Handsome"  (Norfolk  Polled),  blood  red,  2  years,  11  months,  2 
weeks,  3  days-old,  in  milk  and  in-calf ;  bred  by  Mr.  Brown,  Thursford ; 
sire,  "  Norfolk  Duke ;"  dam,  "  Thursford  Handsome ;"  sire  of  dam, 
"Tenant  Farmer." 

Pair*  of  Dairy  Com  of  any  breeds  for  breeding  and  mdking 
purposes,* 

William  Dunn,  Ellerby  Grange,  Skirlaugh,  Hull :  First  Prize,  10?.,  for  his 
Shorthorns,  red  and  white,  7  years-old ;  light  hazel,  5  years-old ;  both 
bred  by  himself. 

Thomas  Statter,  Stand  Hall:  Second  Prize,  5Z.,  for  his  Yorkshires,  "Dairy 
Maid  "  and  "  Buttercup,"  roan,  about  5  years-old ;  breeders  unknown. 

Pairs  of  Three-Years-old  Heifers  of  any  breed,  in  mtZib-or  in-calf,* 

George  Ashburner,  Low  Hall,  Broughton-in-Fumess,  Lancashire:  First 
Prize,  1(V.,  for  his  Shorthorns,  "  Duchess  of  Kirkby,"  roan,  3  years,  S 
months,  1  week,  4  days-old ;  bred  by  himself ;  sire,  *'  Grand  Duke  lOth  " 

*  GiTen  by  the  Hull  Butchers. 
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(21,848);  dam,  "Nightingale  Oxford,"  by  "Oxford"  (20,449);  and 
**  Florence,"  red,  3  years,  3  months,  2  weeks,  2  days-old ;  bred  by  Mr. 
T.  Waller,  Berkswell,  Coventry;  sire,  "Grand  Duke  9th "  (19,879); 
dam,  "Rosette"  by  "Marmaduke"  (14,897). 

James  and  Willtam  Mabtin,  Newmarket,  Aberdeen  :  Sbgond  Pbizb,  52.,  for 
their  red,  2  years,  3  months,  2  days-old  ;  and  red,  little  white,  2  yean,  3 
months,  2  weeks,  4  days-old ;  bred  by  Mr.  J.  Morrison^  Upper  Cotbnixi^ 
Banffshire. 


SHEEP. 
Leicester 8 — Shearling  Bams. 


Gborgk  Tubser,  Jun.,  Thorpelands,  Northampton :  FnwT  Pbize,  20t,  for 
his  about  1  year,  3  months-old ;  bred  by  himself. 

John  Bobton,  Barton  House,  Barton-le-Street,  Malton,  Yorkshire :  Seoohix 
Pbize,  loL,  for  his  1  year,  4  months-old ;  bred  by  himself. 

Geobge  Tubneb,  Jun.,  Thorpelands :  Thibd  Pbize,  6Z.,  for  his  about  1  year, 

3  months-old ;  bred  by  himself. 

Geobge  Tubneb,  Jun.,  Thorpelands :  the  Beserve  Number^  to  big  about" 

1  year,  3  months-old ;  bred  by  himself. 

Leicesters — Bams  of  any  other  age, 

Thomas  Mabbis,  The  Chase,  Ulceby,  Lincolnshire :  Fibst  Pbize,  20J.,  for  his 

2  years,  3  months,  3  weeks-old ;  bred  by  himself. 

John  Bobton,  Barton  House,  Malton :  Second  Pbize,  10{.,  for  big  2  yean,. 

4  months-old ;  bred  by  himself. 

John  Bobton,  Barton  House :  Thibd  Pbize,  52.,  for  his  4  years,  4  months-old ; 
bred  by  himself. 

John  Bobton,  Barton  House :  the  Beterve  Number,  to  his  3  years,  4  months- 
old  ;  bred  by  himself. 

Leicesters— Fens  of  Five  Shearling  Ewes, 

Geobge  Tubneb,  Jun.,  Thorpelands,  Northampton :  Fibst  Pbize,  161.,  for  his 
1  year,  3  months-old  :  bred  by  himself. 

John  Bobton,  Barton  House,  Barton-le-Street,  Malton :  Second  Pbize,  10?.^ 
for  his  1  year,  4  months-old ;  bred  by  himself. 

Teasdale  Hilton  Hutchinson,  Manor  House,  Catterick :   Thibd  Vvsxk^  6Z., 

for  his  various  ages ;  bred  by  himself. 

Teasdale  H.  Htttchinson,  Manor  House,  Catterick :   the  Beserve  Kumbeff. 
to  his  various  ages ;  bred  by  himself. 

Cotswolds — Shearling  Bams, 

TuovAS  Bbown,  Marham  Hall  Farm,  Downham  Market^  Norfol)c:  Fnifirr 
Pbize,  202.,  for  his  1  year,  4  months,  2  weeks-old ;  bred  by  himaelf. 

Thomas  Bbown,  Marham  Hall  Farm :  Second  Pbize,  107.,  for  his  1  year^ 
4  months,  2  weeks-old ;  bred  by  himself. 
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THOifAS  Bbown,  Marham  Hall  Farm:  Thibd  Peize,  52.,  for  his  1  year, 
4  months,  2  weeks-old ;  bred  by  himself. 

RussKLL  SwANWicK,  the  Boyal  Agricnltnral  (College  Farm,  Cirencester :  the 
Beaerve  Number,  to  his  1  year,  4  months,  2  weeks-old;  bred  by 
himself. 

Cotswolds — BarM  of  any  other  Age. 

Thomas  Brown,  Marham  EUiU  Farm,  Downham  Market :  Fibst  Pbize,  20/., 
for  his  3  years,  4  months,  2  weeks-old ;  bred  by  himself. 

Thomas  Bbowk,  Marham  Hall  Farm :  Second  Pbize,  10?.,  for  his  4  years, 
4  months,  2  weeks-old ;  bred  by  himself. 

Russell  Swanwick,  Royal  Agricultural  College  Farm,  Cirencester :  Thibd 
Prize,  5Z.,  for  his  2  years,  4  months,  3  weeks-old ;  bred  by  himself. 

Thomas  Brown,  Marham  Farm,  the  Reserve  Number,  to  his  3  years,  4  months, 

2  weeks-old  ;  bred  by  himself. 

Cotswolds — Fern  of  Five  Shearling  Ewes. 

Mart  Godwin,  Troy  Farm,  Somerton,  Deddington,  Oxon  :  First  Prize,  15?., 
for  her  about  1  year,  4  months-old ;  bred  by  herself. 

Russell  Swanwick,  Royal  Agricultural  College  Farm,  Cirencester :  Second 
Prize,  10?.,  for  his  1  year,  4  months,  2  weeks-old ;  bred  by  himself. 

T.  Beale  Brown,  Salperton  Park,  Andoversford,  Gloucestershire :  Thibd 
Prize,  5?.,  for  his  1  year,  3  months-old  ;  bred  by  himself. 

T.  Beale  Brown,  Salperton  Park :  the  Reserve  Number,  to  his  1  year,  3 
months-old  ;  bred  by  himself. 

Lincolns — Shearling  Bams. 

William  and  Henry  Dudding,  Panton  House,  Wragby,  Lincolnshire: 
First  Prize,  20?.,  for  their  1  year,  3  months,  3  weeks-old ;  bred  by 
themselves. 

Edward  John  Howard,  Nocton  Rise,  Lincolnshire :  Second  Prize,  10?.,  for 
his  1  year,  3  months,  2  weeks-old  ;  bred  by  himself. 

John  Pears,  Mere,  Lincolnshire :  Third  Prize,  5?.,  for  his  1  year,  4  months- 
old  ;  bred  by  himself. 

Charles  Clarke,  Ashby-de-la-Launde,  Sleaford:  the  Reserve  Number,  to 
his  1  year,  4  months,  1  week-old ;  bred  by  himself. 

Lincolns — Bams  of  any  other  Age. 

William  and  Henry  Dudding,  Panton  House,  Wragby :  First  Prize,  20?., 
for  their  2  years,  3  months,  3  weeks-old  ;  bred  by  tiiemselves. 

William  F.  Marshall,  Branston,  Lincoln :   Second  Prize,  10?.,  for  his 

3  years,  4  months,  2  weeks-old ;  bred  by  Mr.  T.  Casswell,  Ponton. 

John  Pears,  Mere,  Lincolnshire :  Third  Pbize,  5?.,  for  his  3  years,  4  months- 
old  ;  bred  by  himself. 

Lincolns — Pens  of  Five  Shearling  Ewes, 

John  Byron,  Kirkby  Green,  Sleaford,  Lincolnshire:  Fibst  ,  Pbizb,  152^  for 
his  1  year,  3  months-old ;  bred  by  himself. 
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Ghablbs  Clarke,  Ashby-de-l»-Latmde,  Sleaford :  8boond  Psize,  ICH,  ftr 
his  1  year,  4  months-old;  bred  by  hinuBekf. 

William  Hesseltine,  Beaumont  Cote,  Barton-on-Hnmber :  Thibd  Prize, 
bl^  for  his  about  1  year,  8  months-old ;  bred  by  himself. 

BicHARD  Newcx)hb  Mobley,  Leadenham,  Grantham :  the  BeeerveNum^^  \o 
nis  1  year,  4  months,  2  weeks-old ;  bred  by  himself. 

Border  Leicestera^Shearling  Bams, 

Thomas  Fobsteb,  Jun.,  EUingham,  Chathill,  Northnmberland :  Fibst  Fbxzi^ 
20?.,  for  his  1  year,  3  months-old ;  bred  by  himself. 

Alexander  Bell,  Linton,  Kelso,  Boxbuigh,  N.B. :  Sboond  Pbiee,  101.,  fat 
his  1  year,  3  months,  2  weeks-old ;  br^  by  himself. 

William  Purveb,  Linton  Bumfoot,  Kelso,  Boxburgh,  N.B. :  Thibd  Fbub, 
52.,  for  his  1  year,  3  months,  2  weeks-old ;  bred  by  himself. 

William  Purves,  Linton  Bumfoot :  the  Beaerve  Number^  to  his  1  year,  3^ 
months,  2  weeks-old ;  bred  by  himself. 

Border  Leieestere — Bams  of  any  other  Age, 

Thomas  Forster,  Jun.,  EUingham,  Chathill,  Northumberland :  First  Fbeee,. 
20Z.,  for  his  3  or  4  years-old ;  bred  by  himself. 

Thomas  Forster,  Jun.,  EUingham  :  Secoitd  Prize,  10?.,  for  his  about  4yeat8, 
3  months-old ;  bred  by  Miss  Stark,  of  Mellendean,  Kelso,  Boxburgh. 

George  Laing,  Wark,  Coldstream,  Northumberland:  Thibd  Fsize,  Sir 
for  his  2  years,  3  months-old  ;  bred  by  himself. 

BiCHARD  Tweedie,  The  Forest,  Cattcrick :  the  Beserve  Numher^  to  "  Boxer," 
3  years,  3  months-old;  bred  by  himself;  sire,  "Knight of  Lothian f 
sire  of  dam,  "  Stark  5th." 

Border  Leicester 8 — Pens  of  Five  SJiearltng  Ewes, 

William  Purves,  Linton  Bumfoot,  Kelso,  Boxburgh:  First  Pbizb,  16?., 
for  his  1  year,  3  months,  2  weeks-old  :  bred  by  himself. 

William  Purves,  Linton  Bumfoot :  Second  Prize,  10?.,  for  his  1  year,  3 
months,  2  weeks-old ;  bred  by  himself. 

Bichard  Tweedie,  the  Forest,  Catterick :  the  Beserve  Number,  to  bis  1  year, 
3  months,  2  weeks-old;  bred  by  himself;  sire,  "Sir  SamueL" 

Oxfordshire  Downs — Shearling  Bams, 

John  Treadwell,  Upper  Winchendon,  Aylesbury :  First  Prize,  20?.,  for  his 
about  1  year,  4  months,  2  weeks-old  ;  bred  by  himself. 

CrEORCE  Wallis,  Old  Shififord,  Bampton,  Faringdon:  Second  Pbizb,  10?, 
for  his  1  year,  5  months,  2  weeks-old ;  bred  by  himself. 

Georoe  Wallis,  Old  Shifford :  Third  Prize,  5?.,  to  his  1  year,  5  months, 
2  weeks-old ;  bred  by  himself. 

The  Duke  of  Marlborough,  K.G.,  of  Blenheim  Palace,  Woodstock,  Oxon : 
the  Beservt  Number^  to  his  1  year,  4  months,  2  weeks-old ;  bred  \fj 

himself. 
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Oxfordshire  Downs — Sams  if  any  other  age. 

John  Trbadwbll,  Upper  Winchenden,  Aylesbury :  Pibst  Pbize,  201^  for 
"  Guildford,**  about  3  years,  4  months,  2  weeks-old ;  bred  by  Idniaelf. 

Gbobgb  Wallis,  Old  Shifford,  Bampton,  Faringdon :  Second  Prize,  1(W.,  for 
his  3  years,  5  months,  2  weeks-<)ld ;  bred  by  himselfl 

A.  F.  Milton  Dbuce,  Twelve  Acres,  Eynsham :  Thibd  Pbize,  5Z.,  for  his 

2  years,  6  months-old ;  bred  by  himself. 

Fbedbrick  Stbeet,  Harrowden  House,  Bedford :  the  Beservs  Number^  to  his 

3  years,  5  months-old ;  bred  by  himself. 

Oxfordshire  Bourns — Fens  of  Five  Shearling  Ewes. 

Chables  Howabd,  Biddenham,  Bedford :  FiBST  Pbize,  16?.,  for  his  1  year, 

4  months,  2  weeks-old ;  bred  by  himself. 

A.  F.  Milton  Dbuce,  Twelve  Acres,  Eynsham,  Oxon :  Second  Pbize,  10?., 
for  his  1  year,  5  months-old ;  bred  by  himself. 

Chables  Howabd,  Biddenham,  Bedford :  the  Reserve  Nuniber^  to  his  1  year, 
4  months,  2  weeks-old ;  bred  by  himsel£ 

[Long  Wools  of  any  Breed — Pens  of  Twenty-five  Shearling  CKmmers  of 

the  same  fiock. 

John  Pears,  Mere,  Lincoln :  Fibst  Pbize,  25?.,  for  his  (Linoolns)  1  year, 
4  months-old ;  bred  by  himself. 

Chables  Clarke,  Ashby-de-la-Launde,  Sleaford,  Lincolnshire :  Second  Pbize, 
15?.,  for  his  (Lincolns)  1  year,  4  months-old ;  bred  by  himself. 

Edward  John  Howabd,  Nocton  Rise,  Nocton,  Lincoln :  Thibd  Pbize,  10?., 
for  his  (Lincolns)  1  year,  3  months,  2  weeks-old ;  bred  by  himself. 

John  Bybon,  Kirkby  Green,  Sleaford,  Lincolnshire :  the  Reserve  Numher^  to 
his  (Lincolns)  1  year,  3  months-old ;  bred  by  himself. 

Southdoums — Shearling  Bams. 

William  Rigden,  Hove,  Brighton,  Sussex :  Fibst  Pbize,  20?.,  for  his  1  year, 
4  months-old ;  bred  by  himself. 

Fbancis  John  Savile  Foljambe,  M.P.,  Osberton  Hall,  Worksop,  Notts: 
Second  Pbize,  10?.,  for  his  1  year,  4  months-old ;  bred  by  himself. 

Jeremiah  James  Colman,  M.P.,  Carrow  House,  Norwich:  Thibd  Pbize, 
5?.,  for  "Governor,"  1  year,  4  months,  2  weeks-old;  bred  by  himself; 
sire,  "  Young  Bury." 

H.R.H.  The  Pbince  op  Wales,  K.G.,  Sandringham,  King's  Lynn,  Norfolk : 
the  Reserve  Nurriber^  to  his  1  year,  4  months-old ;  bred  by  His  Bojal 

Highness. 

Southdowns-^Bams  of  any  other  Age. 

William  Rigden,  Hove,  Brighton,  Sussex :  Fibst  Pbdsb,  20?.,  ibr  his  8  ywrs, 

4  months-old ;  bred  by  himself! 

William  Rioden,  Hove :  Ssgond  Pbize,  10?.,  for  bis  3  yean,  4  monliia- 

old ;  bred  by  himself. 
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LoBD  Walsinoham ,  Merton  Hall,  Thetford :  Thibd  Pbize,  5^,  for  his  2  yean, 
4  months-old ;  hred  hy  himself. 

H.B.H.  The  Pbincb  of  Wales,  KG.,  Sandringhun,  King's  ^^pn:  the 
Reserve  Number^  to  his  2  years,  4  months^old ;  bred  by  Mis  Boyal 
Highness. 

Southdoume — Pens  of  Five  Shearling  Ewes. 

Lord  Walsinghah,  Merton  Hall,  Thetford :  FntsT  Fbize,  152.,  for  his  1 
year,  4  months'K)ld,  bred  by  himself. 

The  DuEJfi  of  Eichhokd,  E.Q.,  Goodwood,  Chichester :  SBOOin)  Pbub,  10^, 
for  his  1  year,  5  months-old ;  bred  by  himself. 

The  Duke  of  Richmond,  K.G.,  Goodwood,  Chichester :  Thibd  Pbizx,  52., 
for  his  1  year,  5  monthS'K)ld ;  bred  by  himself. 

LoBD  Sondes,  Elmham  Hall,  Dereham,  Norfolk :  the  Reserve  Number^  to  his 

1  year,  4  months-old  ;  bred  by  himself. 

Shropshires — Shearling  Bams. 

Lord  Chesham,  Latimer,  Chesham,  Bucks :  Fibst  Fbize,  202.,  for  his  1  year, 

2  months,  3  weeks-old ;  bred  by  himself. 

Sabah  Beach,  The  Hattons,  Brewood,  Sta£fordshire :  Second  Pbizk,  102., 
for  her  1  year,  3  months,  3  weeks-old ;  bred  by  herself. 

John  Coxon,  Freeford  Farm,  Lichfield,  Staffs. :  Thibd  Fbize,  62.,  for  his 
1  year,  3  months,  2  weeks-old ;  bred  by  himself. 

Chables  Btrd,  Littywood,  Stafford :  the  Reserve  Number,  to  his  1  year, 
4  months-old ;  bred  by  himself. 

Shropshires — Bams  of  any  other  Age. 

Edwabd  Crane,  Shrawardine,  Shrewsbury :  First  Prize,  202.,  for  his  3  years, 

3  months,  1  week-old ;  bred  by  himself;  sire, ''  Caractacus ;"  axe  of  dam, 

"  Celebrity.*' 

Thomas  Fenn,  Stonebrook  House,  Ludlow,  Salop :  Second  Prize,  102.,  to 
"  Ensdon  Hero,"  2  years,  3  months,  1  week-old ;  bred  by  himself;  die, 
"  Kingcraft ;"  sire  of  dam,  "  Novelty." 

Joseph  Pulley,  Lower  Eaton,  Hereford :  Third  Prize,  52.,  for  "  Dorchester 
Hero,"  2  years,  3  months,  2  weeks-old ;  bred  by  Lord  Chesham,  Latimer, 
Chesham  ;  sire,  ManselFs  "  No.  8 ;"  sire  of  dam,  "Milton." 

Sarah  Beach,  The  Hattons,  Brewood,  Penkridge,  Staffis :  the  Reserve  Number^ 
to  her  3  years,  4  months-old ;  bred  by  herselfl 

Shropshires — Pens  of  Five  Shearling  Ewes. 

JjORD  Chesham,  Latimer,  Chesham:  First  Prize,  152.,  for  his  1  year,  2 
months,  3  weeks-old ;  bred  by  himself. 

John  Hanbury  Bradburn,  Pipe  Place,  Lichfield :  Second  Prize,  102.,  for  his 

1  year,  4  months,  2  weeks-old ;  bred  by  himself. 

John  Hanbury  Bradburn  :  Third  Prize,  52.,  for  his  1  year,  4  months, 

2  weeks-old ;  bred  by  himself. 

Sarah  Beach,  the  Hattons,  Brewood,  Penkridge ;  the  Reserve  KumbeTf  to 
her  1  year,  3  months,  2  weeks-old ;  bred  by  herself. 
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Hampshire  and  other  Short  Wools — Shearling  Bams. 

Alfred  Morrison,  Fonthill  House,  Tisbury,  Wilts :  First  Prize,  IW.,  for  his 
(Hampshire  Down)  1  year,  4  months,  2  wec^s-old ;  bred  by  himself. 

Alfred  Morrison,  Second  Prize,  5?.,  for  his  (Hampshire  Down)  1  year, 
4  months,  3  weeks-old ;  bred  by  himself. 

James  Rawlence,  Bulbridge,  Wilton,  Salisbury :  the  Beserve  Number,  to  his 
(Hampshire  Down)  1  year,  5  months,  2  weeks-old  ;  bred  by  himself. 

Hampshire  and  other  Short  Wools — Bams  of  any  oiher  Age, 

James  Rawlence,  Bulbridge,  Wilton :  First  Prize,  10?.,  for  his  (Hampshire 
Down)  2  years,  5  months,  2  weeks-old ;  bred  by  himself. 

Alfred  Morrison,  Fonthill  House,  Tisbury,  Wilts :  Second  Prize,  5?.,  for 
his  (Hampshire  Down)  3  years,  4  months-old ;  bred  by  himself. 

James  Rawlence,  Bulbridge:  the  Beaerve  Numbery  to  his  (Hampshire 
Down),  3  years,  5  months,  2  weeks-old ;  bred  by  himself. 

Hampshire  and  other  Short  Wools — Pens  of  Five  Shearling  Ewes. 

James  Rawlence,  Bulbridge :  First  Prize,  10?.,  for  his  (Hampshire  Down) 
1  year,  5  months,  2  weeks-old ;  bred  by  himself. 

James  Rawlence,  Bulbridge :  Second  Prize,  5?.,  for  his  (Hampshire  Down) 
1  year,  5  months,  2  weeks-old ;  bred  by  himself. 

Cheviots — Shearling  Bams. 

Thomas  Elliot,  Hindhope,  Jedbui^h,  N.B. :   First  Prize,  10?.,  for  his 

1  year,  3  months-old ;  bred  by  himself. 
Thomas  Elliot,  Hindhope :  Second  Prize,  5?.,  for  his  1  year,  3  months-old ; 

bred  by  himself. 
Robert  Shortreed,  Attonbum,  Kelso,  N.  B. :  the  Beserve  Numher,  to  his 

1  year,  3  months-old ;  bred  by  himself. 

Cheviots — Bams  of  any  other  Age. 

Thomas  Elliot,  Hindhope :  First  Prize,  10?.,  for  his  3  years,  3  months- 
old  ;  bred  by  himself. 

Thomas  Elliot,  Hindhope :  Second  Prize,  5?.,  for  his  2  years,  3  months- 
old  ;  bred  by  himself. 

John  Robson,  Bymess,  Rochester,  Northumberland :  the  Beserve  Number^  to 
"  Highland  Chief,"  3  years,  4  months-old ;  bred  by  himself. 

CJieviots — Pens  of  Five  Ewes. 

Thomas  Elliot,  Hindhope:  First  Prize,  10?.,  for  his  various  ages;  bred  by 

himself. 

Robert  Shortreed,  Attonbum,  Kelso,  N.B. :  Second  Prize,  5?.,  for  his 
1  year,  3  months-old ;  bred  by  himself. 

Blachfaced  Mountain — Shearling  Bams. 

Christopher  Armstrong,  AshgiU  Side,  Alston,  Cumberland :  Fibbt  Pbize, 
10?.,  for  "  Champion,"  1  year,  3  months-old ;  bred  by  himself. 


IxxTi  Award  of  Live-Stock  Prizes  at  Hull. 

Alexai^beb  Wbabing  Long,  Mint  CJottage,  Kendal :  Second  Fbize,  52i,  for 
" Moses,"  1  year,  3  months-old ;  bred  by  himself;  sire,  **  Bampson." 

Blackfaced  Mountain — Barns  of  any  oOier  Age. 

Ghbibtopheb  Armbtbong,  Ashgill  Side,  Alston,  Cumberland :  Fmar  "Pbizs^ 
lOZ.,  for  **  Mountain  Heather,"  2  years,  3  months-old ;  bred  by  himBfllf, 

Chables  H.  Wilson,  Eigmaden,  Kirkby  Lonsdale,  Westmorelaiid :  Sxcond 
Pbize,  5Z.,  for  "  Fan,"  4  years-old ;  bred  by  Mr.  A.  W.  Long,  Mint 
Cottage,  KendaL 

flnA^T.TO  H.  Wilson,  Eigmaden :  the  Beserve  Nurnber^  to  ^' Peter,"  4  yean* 
old ;  bred  by  Mr.  A.  W.  Long. 

Blackfaced  Mountain — Bene  of  Five  Ewes. 

GSOSGE  Cbawthers,  Gale  Hall,  Penrith,  Cumberland :  Fibot  Pbizs,  lOL,  for 

his  1  year,  3  months-old ;  bred  by  himself. 
Alexander  Weabing  Long,  Mint  Cottage,  Kendal :  Second  Pbize,  51,  for 

his  1  year,  3  months-old ;  bred  by  himself. 

MounUdn  Sheep — Shearling  Bams. 

Benjamin  Dobson,  Brook  Street,  Ilkley,  Yorkshire :  Fibst  Pbize,  lOJL,  for 
his  (Loi^)  1  year,  3  months-old ;  bred  by  himself. 

Mountain  She^ — Bams  of  any  other  Age. 

Benjamin  Dobson,  Brook  Street,  Ilkley :  Fibst  Pbize,  1(W.,  for  "  Toong 
King "  (Lonk),  3  years,  3  months,  1  week-old ;  bred  by  Mr.  Joae^ 
Green,  Keighley. 

Chbistopheb  H.  Wilson,  High  Park,  Kendal :  Second  Pbizb,  62.,  for'^Neio" 
(Herdwick),  9  years-old. 

Mountain  Sheep — Fens  of  Five  Ewes. 

Benjamin  Dobson,  Brook  Street,  Ilkley :  Fibst  Pbize,  10?.,  for  his  (Lank) 

various  ages ;  bred  by  himself. 

Fens  of  Ten  Shearling  Wether  Sheep  of  any  Breed.^ 

Fbedebick  John  Peboy  Clabke,  North  Ferriby  Brough,  Torkahire :  Fibst 
Prize,  lOZ.,  for  his  (Leicesters)  1  year,  3  months-old ;  bred  by  himselt 

The  Executors  of  the  late  Earl  op  Zetland,  Aske  Hall,  Richmond,  York- 
shire :  Second  Prize,  5Z.,  for  their  (Shropshires)  1  year,  8  montlu, 
2  weeks-old ;  bred  by  the  late  Earl  of  Zetland. 

James  and  William  Martin,  Newmarket,  Aberdeen :  the  Beserve  Numher^ 
to  their  1  year  3  months-old  Cross  Downs ;  bred  by  Mr,  James  Hay» 

Turves,  Aberdeenshire. 

*  Prizes  given  by  the  Hull  Butchers. 
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PIGS. 

Large  White  Breed— Boars  above  Twelve  Months  old.  ] 

Clehbnt  R.  N.  Beswiok-Koyds,  Pyke  House,  Littleborough,  Lancashire: 
FiBST  Pkize,  lO;.,  for  **  Velocipede,"  3  years,  3  days-old;  bred  by  Mr. 
Henry  Neild,  Worsley,  Manchester;  sire,  "Punch;"  dam,  "Lan- 
cashire Witch ;"  sire  of  dam,  "  Silverhair." 

Richard  Elmhibst  Duckerino,  Northorpe,  Kirton-Lindsey :  Second  Prize, 
5/.,  for  "Cultivator  Sth,"  1  year,  10  months,  2  weeks,  1  day-old; 
bred  by  himself. 

The  Earl  of  Ellesmere,  Worsley  Hall,  Manchester :  the  Beserve  Numiber, 
to  "  Sultan  ;"  age  and  breeder  imknown. 

Large  White  Breed — Boars  above  Six  and  not  exceeding  Twelve 
Months  old. 

John  Garbutt,  South  Cave,  Brough,  Yorkshire:  First  Prize,  10?.,  for 
"John  Bull,"  10  months,  3  ^weeks,  1  day-old;  bred  by  himself ;  sire, 
"  Gladiator  f  dam,  "  Blue  Mantle ;"  sire  of  dam,  "  King  Tom." 

Jacob  Dove,  Hambrook  House,  Hambrook,  Gloucestershire  :  Second  Prize, 
5?.,  for  "  Lord  Hambrook,"  8  months,  4  weeks-old  ;  bred  by  himself ;  sire, 
"  Jack ;"  dam,  "  Hambrook  Beauty ;"  sire  of  dam,  "  Old  Jack." 

Richard  Elmhirst  Duckering,  Northorpe,  Kirton-Lindsey,  Lincolnshire: 
the  Beserve  Number,  to  "  Oscar,"  10  months-old ;  bred  by  Exhibitor. 

Large  White  Breed — Breeding  Sows, 

The  Earl  of  Ellesmere,  Worsley  Hall,  Manchester  :  First  Prize,  10?.,  for 
"  Lancashire  Witch,"  2  years,  9  months,  1  week,  6  days-old,  in-pig ;  bred 
by  Mr.  Peter  Eden,  of  Salford,  Lancashire ;  "  sire,  "  Banger  ;*  dam, 
"  Formosa." 

John  Garbutt,  South  Cave,  Brough,  Yorkshire:  Second  Prize,  52.,  for 
"  Primrose,"  3  years-old,  in-pig ;  bred  by  Mr.  R,  E.  Duckering,  of  North- 
orpe, Kirton-Lindsey ;  sire,  "  Hermit." 

Matthew  Walker,  Stockley  Park,  Anslow,  Burton-on-Trent :  the  Beserve 
Number,  to  "  Thalia  2nd,"^3  years,  7  months,  3  weeks,  5  days-old,  in- 
pig;  bred  by  himself;  sire,  "Forest  Boy;"  dam,  "Thalia  1st;"  sire  of 
dam,  "Robin  Hood  1st." 

Large  White  Breed — Pens  of  Three  Breeding  Sow  Pigs, 

Pjbtbr  Eden,  Cross  Lane,  Salford,  Manchester:  First  Prize,  10?.,  for  his 
7  months,  2  weeks,  5  days-old;  bred  by  himself;  sire,  " Major f  dam, 
"  Sunrise ;"  sire  of  dam,  "  Young  Sampson." 

Jacob  Dove,  Hambrook  House,  Hambrook,  Gloucestershire;  Second  Prize, 
51.,  for  ".Three  Lilies,"  7  months,  1  week,  4  days-old;  bred  by  himself; 
sire,  "  Sailor ;"  dam,  "  York ;"  sire  of  dam,  "  Old  Jack." 

Richard  Elmhirst  DucKSRiNa,  Northorpe,  Kirton-Lindsey,  Lincolnshire : 
the  Reserve  Number^  to  "  Three  Gems,"  7  months,  8  weeks,  5  daya-old; 

bred  by  himself. 
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Small  White  Breed — Boars  above  Twelve  Mon^  M. 

Geobqe  Mumford  Sexton,  Wherstead  Hall,  Ipswich,  Suffolk :  Fibst  Pbizb, 
10^,  for  "  Disturbance,"  1  year,  5  months,  2  weeks-old ;  bred  by  himself^ 
sire,  "  Peter ;"  dam,  "  Commotion  f  sire  of  dam,  "  Suffolk." 

The  Eabl  of  Ellesmebe,  Worsley  Hall,  Manchester :  Sbookd  Fbisi,  5£y 
for  ''  Peacock,"  2  years,  10  months-old ;  bred  by  Mr.  Peter  Eden,  Salford, 
Manchester;  sire,  "Young  King:"  dam,  ''Princess;"  siie  of  dam, 
"  Violet." 

Clement  R.  N.  Beswick-Royds,  Pyke  House,  Littleborough,  Lancaahire: 
the  Reserve  Number,  to  "  Hector,"  2  years,  9  months,  2  weeks,  2  days- 
old  ;  bred  by  Mr.  Peter  Eden,  Salford,  Manchester ;  sire,  "Young  King;" 
dam,  "  Sister  to  Prince ;"  sire  of  dam,  "  Old  Prince." 

Small  White  Breed — Boars  above  Six  and  not  exceeding  Tvsdoe 
Months  old, 

Peter  Eden,  Cross  Lane,  Salford,  Manchester:  Fibst  Pbizb,  102.,  for 
"Punch,"  10  months,  3  weeks,  2  days-old;  bred  by  himJMlf;  sire, 
"  Peacock ;"  dam,  **  Moss  Rose ;"  sire  of  dam,  "  Young  Prince." 

LoBD  Rendlesham,  Rendlesham  Hall,  Woodbridge :  Second  Pbize,'  5?.,  for 
"  Gray  Lad,"  11  months,  2  weeks,  3  days-old ;  bred  by  himself;  sire^  "  The 
Emperor ;"  dam,  "  Julia ;"  sire  of  dam,  "  The  Prince." 

Richard  Elmhirst  Duckering,  Northorpe,  Kirton-Lindsey,  Lincolnahire: 
the  Reserve  Number,  to  "  Lord  Lincoln,"  11  months,  1  week,  6  days- 
old  ;  bred  by  himself. 

SmaU  White  Breed— Breeding  Sows, 

The  Earl  of  Ellesmere,  Worsley  Hall,  Manchester:  First  Pbizx,  101., 
for  **  Queen  of  the  West,"  1  year,  10  months-old,  in-pig ;  bred  by  Hfr. 
Peter  Eden,  of  Salford,  Manchester;  sire,  "King  of  the  West;"  dam, 
"  Princess ;"  sire  of  dam,  "  Violet." 

George  Mumford  Sexton,  Wherstead  Hall,  Ipswich,  Sussex:  Second 
Prize,  6Z.,  for  "  Rivalry,"  1  year,  2  months,  6  days- old,  in-pig ;  bred  by 
himself;  sire,  "  Peter;"  dam,  " Miss  Oxford." 

Clement  R.  N.  Beswick-Royds,  Pyke  House,  Littleborough,  Lancashire: 
the  Reserve  Number,  to  "Northern  Princess,"  2  years,  1  week,  1  day- 
old  ;  bred  by  himself ;  sire,  "  Brutus  2nd ;"  dam,  "  Queen  of  the  North ;" 
sire  of  dam,  "  King  Lear." 

Smail  White  Breed — Pens  of  Three  Breeding  Sow  Pigs. 

The  Earl  of  Ellesmere,  Worsley  Hall,  Manchester :  First  Prize,  10?.,  for 
his  7  months,  1  week-old ;  bred  by  Mr.  Peter  Eden,  of  Salford,  Man- 
chester ;  sire,  "  Unique ;"  dam,  "  Sister  to  Peacock ;"  sire  of  dam,  "KvDg 
of  the  West.", 

The  Earl  of  Ellesmere,  Worsley  Hall :  Second  Prize,  51,  for  his  6  months, 
2  weeks,  1  day-old ;  bred  by  himself ;  sire,  "  Unique  ;"  dam,  "  Princess 
2nd ;"  sire  of  dam,  "  Young  Prince." 

William  Parker,  Golden  Lion  Hotel,  Leeds  Road,  Bradford :  the  Reserve 
Number,  to  "Rose,"  "Dewdrop,"  and  "  Rose  of  Yorkshire,"  7  months* 
old ;  bred  by  himself;"  sire,  "  Grand  Turk  ;"  dam,  "  Moss  Rose  j"  aire  of 
dam,  "  Longback." 
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Small  Black  Breed — Boars  above  Twelve  Months  old. 

George  Mumford  Sexton,  Wheratcad  Hall,  Ipswich,  Suffolk :  FnwT  PaizBy 
101.,  for  '*  DoDcaster,**  1  year,  3  months,  1  week-old  ;  bred  by  himself; 
sire,  "  Adventurer ;"  dam,  "  Sister  to  Heine ;"  sire  of  dam,  "  Blair 
AthoL" 

Clement  R.  N.  Beswick-Rotds,  Pyke  House,  Littleborough,  Lancashire: 
Second  Prize,  5Z.,  for  "  Indian  Chief,"  2  years,  7  months,  1  day-old ; 
bred  by  Mr.  S.  G.  Steam,  Wickham  Market;  sire,  ''Eesgrave;**  dam, 
"  Duchess ;"  sire  of  dam,  "  East  Suffolk  Champion." 

WiLLiAif  Hope,  V.C,  Parsloes,  Chadwell  Heath,  Essex :  the  Beserve  Number, 
to  "  The  Clerk,"  1  year,  7  months,  1  week,  6  days-old ;  bred  by  himself ;. 
sire,  "  The  Parson ;"  dam,  "  Aunt  Hannah." 

SmaU  Black  Breed — Boars  above  Six  and  not  exceeding  Twelve  MonAs 

old. 

George  Muhford  Sexton,  Wherstead  Hall,  Ipswich :  First  Prize,  102.,  for 
*' Marsworth,"  11  months,  3  weeks,  1  day-old;  bred  by  himself;  sire, 
"  Blair  Athol ;"  dam,  "  Black  Diamond  Again ;"  sire  of  dam,  "  Butley 
Sambo." 

Gborge  Mumford  Sexton,  Wherstead  Hall,  Ipswich :  Second  Prize,  5/.,  for 
''Kidbroke,"  9  months,  3  weeks,  6  days-old;  bred  by  himself;  sire, 
"  Gladiateur ;"  sire  of  dam,  "  Adventurer." 

Samuel  Wolton,  Butley  Abbey,  Wickham  Market^  Suffolk :  the  Beserve 
Ifumher,  to  "  Imperial,"  11  months,  2  weeks,  3  days-old ;  bred  by  him- 
self; sire,  "Korthy's  Pride;"  dam,  "My  Fancy;"  sire  of  dam,  "Non- 
pareil." 

SmdU  Black  Breed — Breeding  Sows. 

James  Knowles,  Wetherby  House,  Wetherby,  Yorkshire :  First  Prizb, 
10/.,  for  "  Black  Bess,"  about  2  years-old ;  bred  by  himself. 

George  Mumford  Sexton,  Wherstead  Hall,  Ipswich  :  Second  Prize,  6/.,  for 
his  l.year,  2  months,  3  weeks,  6  days-old ;  bred  by  himself;  sire,  **  Blair 
Athol ;"  sire  of  dam,  "  Adventurer." 

Samuel  Wolton,  Butley  Abbey,  Wickham  Market,  Suffolk:  the  Beserve 
Number,  to  "  Miss  Northy  2nd,"  1  year,  6  months,  4  days-old ;  bred  by 
himself;  sire,  " Northy *s  Pride;"  dam,  "Miss  Northy;"   sire  of  dam, 

"Kegro." 

SmaU  Black  Breed— Pens  of  Three  Breeding  Sow  Pigs. 

George  Mumford  Sexton,  Wherstead  Hall,  Ipswich:  First  Prize,  lOL, 
for  "  Bound  to  Win,"  7  months,  3  weeks,  2  days-old ;  bred  hj  Exhibitor ; 
sire,  "Adventurer;"    dam,  "Sister    to    Achievement;"    sire   of  dam, 

"Stockwell." 

Berkshire  Breed^Boars  above  Twelve  Months  old. 

John  Wheeler,  Long  Compton,  Shipston-on-Stour,  First  Prize,  10/.,  for 
"  Sam,"  1  year,  10  months,  1  week-old ;  bred  by  himself. 

William  Hewer,  Sevenhampton,  Highworth,  Wilts :  Second  Prize,  W.,  for 
"  Cardiff  Hero,"  1  year,  11  mont^  5  days-old;  bred  by  himself;  sire, 
"  Exchange ;"  dam,  "  Hope ;"  sire  of  dam,  "  Sennington  Ladl5th." 
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Hebeb  Humfbey,  Kingstone  Fann,  Shrivenham :  the  Seserve  Number^  to 
"Sir  Dorchester  Cardiff,"  2  years,  2  weeks,  2  days-old;  bred  by  himself; 
sire,  **  Leamington ;"  dam,  "  Idstonia ;"  sire  of  dam,  "  Rainbow." 

Berkshire  Breed — Boars  above  Six  and  not  exceeding  Tiodve  Months  oU. 

William  Hewee,  Sevenhampton,  Highworth :  First  Prize,  10?.,  for  his 
11  months,  1  week,  4  days-old;  bred  by  himself;  sire,  "  WaUaoB*" 
dam,  "  Handsome ;"  sire  of  dam,  "  Exchange.'^ 

EUBSELL  SwAKwicK,  E.  A.  College  Farm,  Cirencester ;  Second  Pbizb,  52.,  for 
his  9  months,  2  weeks,  4  days-old;  bred  by  himself ;  sire,  "Othdlo;'* 
dam, ''Sally  6th," 

Heber  Humfrey,  Kingstone  Farm,  Shrivenham,  the  Beserve  Number^  to 
"  No.  410  M,"  11  months,  3  days-old  ;  bred  by  himself;  sire,  "No.  384 
N ;"  dam,  "  Watch ;"  sire  of  dam,  "  No.  299  M." 

'  [  Berkshire  Breed — Breeding  Souos, 

Arthur  Stewart,  Saint  Bridge  Farm,  Gloucester :  First  Pbizb,  10?.,  for 
"  Princess  2nd,'*  2  years,  3  months,  1  week,  4  days-old,  in-pig ;  bred 
by  himself;  sire,  "  The  Blacksmith ;"  dam,  "  Princess  Ist;*  sire  of  dam, 
"  SampsoiL" 

KussELL  SwANWicK,  B.  A.  CoUoge  Farm,  Cirencester :  Sboond  Pbub,  6{., 
for  his  1  year,  5  months,  2  weeks,  2  days-old,  in-pig;  bred  by  himself; 
sire,  "  Othello  ;"  dam,  "  Stumpy  2nd." 

The  Marquis  of  Ailesbury,  Savemake  Forest,  Marlborough :  the  Besom 
Number f  to  "  Wiltshire  Rose,"  1  year,  3  months,  1  week-old,  in-pig ;  bred 
by  himself;  sire,  "Savemake;"  dam,  "Irish  Lady;"  sire  of  dam, 
"Saddler." 

Berkshire  Breed — Pens  of  Three  Breeding  Soto  Pigs. 

William  Hewer,  Sevenhampton,  Highworth,  Wiltshire :  First  Pbizb,  lOL, 
for  his  7  months,  2  days-old ;  bred  by  himself;  sire,  "Wallace;"  dam, 
"  Faith ;"  sire  of  dam,  "  Sennington  Lad  6th." 

BussELL  SwAiiTWicK,  B.A.  CoUcgo  Farm,  Cirencester :  Segond  Pbieb,  51,,  for 
his  7  months,  3  days-old;  bred  by  himself;  sire  of  dam,  "S.  V." 

31A.TTHEW  Walker,  Stockley  Park,  Anslow,  Burton-on-Trent :  the  Resarm 
Number,  to  "  Speck,"  "  Sylph,"  "  Syson,"  7  months,  3  weeks,  6  days- 
old;  breid  by  himself ;  sire,  "Kingcraft;"  dam,  "Gipsy;*  sire  of  dam, 
"  Solicitor-General." 

Other  Breeds — Boars. 

The  Earl  of  Ellesmere,  Worsley  Hall,  Manchester,  Lancashire:  FnwP 
Prize,  10?.,  for  "  Duke  of  Lancaster,"  white  (middle),  2  years,  9  months, 
1  week  3  days-old ;  bred  by  Mr.  Peter  Eden,  Salford,  Manchester ;  aire, 
"  Young  Prince ;"  <km, "  Lancashire  Lass ;"  sire  of  dam,  "  King  Lear  2ndi" 

The  Earl  of  Ellebmere,  Worsley  Hall :  Second  Prize,  5?„  for  "Pretender," 
white,  with  blue  (middle),  1  year,  11  months,  3  days-old;  bred  by 
Mr.  J.  Mitchell,  Hipperholme,  Halifax,  Yorkshire;  sire,  ** Preteiuier f 
dam, "  Yorkshire  Lass." 

OHN  Bullock,  Swan  Hotel,  Idle^ Leeds,  Yorkshire :  the  Beserve  NuaibsTf  to 
"  Peacock,"  white  (middle),  1  year,  10  months,  2  weeks,  4day«K^ ;  bnd 
by  himself ;  sire,  «  Bulliver ;"  dam,  "  Betty;"  sire  of  dam,  "Shadow.* 
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Oiher  Breeda-^^Breeding  Sam. ' 

The  Eabl  of  Ellesxebb,  Worsley  Hall,  Manchester :  Fibst  Fbize,  102.,  for 

"Grand  Duchess,"  white  ^middte),  2  years-old,  in-pig;  bred  ly  Mr.  W. 

Hatton,  Addingham,  Leeds;  sire,  "Charlie;"  dam,  "Yorkshire  Lass;" 

sire  of  dam,  "Joseph  2Bd.*' 
Jonah  Taylob,  Ireby  Mill,  Ireby,  Carlisle,  Cumberland :  Second  Pbize,  51., 

for  "Betty,"  white,  2  years,  8  months-old;  bred  by  Mr.  Samuel  Bird, 

Johnby,  Penrith. 

The  Eabl  of  Ellesmebe,  Worsley  Hall:  the  Beterve  Number^  to  "Lady 
Betty,"  white  (middle),  2  years,  6  months-old,  in-pig;  bred  by  Mr.  W. 
Parker,  Golden  Lion  Hotel,  Bradford ;  sire,  "  Prince;"  dam,  "  Queen  of 
Airedale ;"  sire  of  dam,  "  Long  Back." 

Other  Breeds — Peru  of  Three  Breeding  Sow  Figs. 

RiCHABD  Elmhibst  Duckebing,  Northorpe,  Kirton-Lindsey :  Fibst  Pbizb, 
10?.,  for  his  white  (middle),  7  months,  3  weeks,  1  day-old ;  bred  by 
himself. 

John  Moib  and  Son,  Garthdee;  Aberdeen:  Second  Pbizb,  52.,  for  their  black 
and  white,  6  months-old ;  bred  by  themselves. 


IMPLEMENTS. 


Wheel  Ploughs,  not  exceeding  2  Cwt. 

William  Hunt,  Leicester :    Fibst  Pbizb,  lOZ.,  for  his  Light  Land  Iron 
Plough ;  manufactured  by  himself. 

WnxL^M  Ball  and  Son,  Rothwell,  Kettering :  Second  Pbizk,  5Z.,  for  their 
Iron  Plough ;  manufactured  by  themselves. 

Wheel  Ploughs,  not  exceeding  2§  CwU 

William  Ball  and  Son,  Rothwell,  Kettering :  Fnwr  Pbize,  10/.,  for  their 

L-on  Plough  ;  manufactured  by  themselves. 

William  Hunt,  Leicester :   Second  Pbize,  U.,  for  his  GeDeral  Furpoee  Iron 

Plough ;  manufactured  by  himself. 

Whed  Ploughs,  not  exceeding  3  CwL 

William  Ball  and  Son,  Rothwell,  Kettering :  Fibst  Pbize,  lOL,  for  their 
L:on  Plough ;  manufactured  by  themselves. 

John  Hodgson,  Louth,  Lincolnshire;  Second  Pbize,  U.,  for  his  Strong  Iraa 

Plough ;  manufactured  by  himself. 

Smng  Ploughs,  not  exceeding  2j^  Cwt. 

J.  D.  Snowden,  Doncaster:  Fibst  Pbize,  10?.,  for  his  improved  Swing 
Plough ;  manufactured  by  himself. 

William  Ball  and  Son,  Rothwell,  Kettering:  Sboohd  Pbosb,  6^,  for  tlieir 
Iron  Swing  Plough ;  manufactured  by  themselvei. 
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Double-Furrow  Ploughs^  not  exceeding  8j^  Owt, 

G.  W.  Murray  and  Co.,  Banff  Foundry,  Banff,  N.B. :  Fibst  Pbizx^  10?.,  ft>r 
their  Double-Furrow  Plough ;  manufactured  by  themselyes. 

J.  D.  Snowdbn,  Doncaster :  Skcond  Pbizb,  5?.,  for  his  Double-Farrow  Plough ; 

manufactured  by  himself. 

Double-Furrow  Ploughs,  not  exceeding  5  OwL 

G.  W.  Murray  and  Co.,  Banff  Foundry,  Banff,  N.B. :  First  Pbizb,  lOi.,  for 
their  Double-Furrow  Plough ;  manufactured  by  themselves. 

J,  D.  Snowdbn,  Doncaster :  Second  Prize,  6?.,  for  his  Double-Furrow  Floog^ ; 

manufactured  by  himself. 

Subsoil  Ploughs. 

E.  H.  Bentall,  Heybridge  Works,  Maldon,  Essex :  the  Pbizb  of  52.,  for  bis 

Subsoil  Plough ;  manufactured  by  himself. 

Siibsoilers  attached  to  Single-Furrow  Ploughs,  for  ploughing  and 
'^subsoUing  at  one  operation,  • 

William  Ball  and  Son,  Rothwell,  Kettering :  the  Prize  of  5Z.,  for  their  Iron 
Plough  and  Subsoiler  combined ;  manufactured  by  themselves. 

SvbsoHers  attached  to  Double-Furrow  Ploughs,  for  ploughing  otul 
svbsoUing  at  one  operation. 

CoRBETT  and  Peele,  Perseverance  Ironworks,  Shrewsbury :  the  Prize  of  SLf 
for  their  combined  Double-Furrow  and  Subsoil  Plough;  manufactured 
by  themselves. 

One-way  Ploughs. 

John  Davey,  Croft  Hole,  St.  German's,  Cornwall :  the  Prize  of  5?.,  for  his 
Single-Furrow  One-way  Plough ;  and  the  Prize  of  W.,  for  his  DouUe- 
Furrow  One-way  Plough ;  manufactured  by  himself. 

Double  Mouldboards  or^Bidging  Ploughs,  not  exceeding  2^  Owi. 

William  Ball  and  Son,  Rothwell,  Kettering :  the  Prize  of  61.,  for  their 
Double  Mouldboard  Plough  ;  manufactured  by  themselves. 

G.  W.  Murray  and  Co.,  Banff  Foundry,  Banff,  N.B. :  Highly  Commended^ 
for  their  Drill  or  Ridging  Plough  ;  manufactured  by  themselves. 

Paring  Ploughs. 

William  Hunt,  Leicester,  the  Prize  of  61,,  for  his  Turf  and  Stubble  Fairing 
Plough ;  manufactured  by  himself. 

Pulverizers. 

Mellard's  Trent  Foundry,  Rugeley :  the  Prize  of  SI.,  for  their  Bevolving 
Unuidboard  Plough;  manu&ctured  by  themselves. 
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Light  Harrows. 

WiLUAM  AsHTON,  Boston  Road,  Homcastle :  Fibst  Pbize,  10^.,  for  his  Set  of 
Light  Seed  Harrows  ;  manufactured  by  himself. 

William  Hunt,  Leicester :  Second  Prize,  51.,  for  his  Set  of  Light  General- 
purpose  Harrows ;  manufactured  by  himself. 

Heavy  Harrows. 

William  Ashton,  Boston  Road,  Homcastle :  Fibbt  Pbize,  10?.,  for  his  Set  of 
Iron  Harrows  for  Heavy  Land  ;  improved  and  manufactured  by  himself. , 

Benjamin  Eeid  and  Co.,  Bon- Accord  Works,  Aberdeen :  Second  Pbize,  51., 
for  their  improved  Heavy  Harrows ;  manufactured  by  themselves. 

Chisel  Harrows, 

William  Ashton,  Boston  Hoad,  Homcastle :  Fmsr  Pbize,  10?.,  for  his  Chisel- 
toothed  Harrow ;  invented  by  J.  Seel ;  manufactured  by  himself. 

Shabman  and  Ladburt,  Melton  Mowbray :  Second  Prize,  5L,  for  their 
Diagonal  Oscillating  Drag-Harrow  ;  manufactured  by  themselves. 

Chables  Clay,  Stennard  Works,  Wakefield :  Highly  Commended  for  his 
Chisel  Harrow ;  manufactured  by  himself. 

Chain  Harrows. 

Cambbidge  and  Pabham,  St.  Philip's  Ironworks,  Bristol :  the  Pbize  of  57., 
for  their  Chain  Harrow ;  invented  by  W.  C.  Cambridge ;  manufactured 
by  themselves. 

Henby  Denton,  Wolverhampton :  Commended,  for  his  Chain  Harrow  and 

Carriage. 
William  Hunt,  Leicester  :  Commended,  for  his  Set  of  Spike  Chain  Harrows ; 

manufactured  by  himself. 

Cambbidge  and  Pabham,  Bristol :  Commended,  for  their  Combmed  Tine  and 
Chain  Harrow;  invented  by  W.  C.  Cambridge;  manufactured  by 
themselves. 

Drag  Harrows. 

E.  Page  and  Co.,  Bedford :  the  Pbize  of  5Z.,  for  their  Adjustable-Tooth  Drag 
Harrows ;  manulactured  by  themselves. 

Other  Harrows. 

Thomas  Httnteb,  Maybole,  N.  B. :  the  Pbize  of  5Z.,  for  his  Set  of  Dickson's 
Patent  Harrows  for  Harrowing  Turnip  Drills ;  manufactured  by  himself. 

Light  BoUers. 

Babfobd  and  Perkins,  Queen  Street  Ironworks,  Peterborough :  First  {Pbizb, 
10?.,  for  tbeir  Wrought  Iron  Adjustable  Water-Ballast  Field  Boiler ; 
manufactured  by  themselves. 

The  Beverley  Iron  and  Waggon  Company,  Beverley :  Segokb  Peuzs,  61., 
for  their  plain  Field  Holler ;  manufactured  by  theniselYeB. 
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Babford  and  Pebkiks,  Peterborough:  Highly CJomiENDED, for  their  WiDO^t 
Iron  Double-Cylinder  Field  B^ler ;  manufactured  by  themselves. 

WiLUAM  Hunt,  Leicester :  Commended,  for  his  Wrought  Iron  Thiee-QyUnder 
Self-lubricating  Field  Boiler ;  manufiactured  by  himsdf. 

Heavy  Boilers. 

Babford  and  Perkins,  Peterborough :  Fjbst  Prize,  1(V.,  for  their  Wrought 
Iron  Adjustable  Water-Ballast  Field  Holler ;  manufactured  by  them* 
selves. 

The  Bevsblet  Ibon  and  Waggon  Compaht,  Beverley :  Sboohd  Pbizb,  K^ 
for  their  Plain  Field  Roller ;  manufactured  by  themselves. 

William  Cbosskill  and  Sons,  Beverley :  Highly  Commended,  for  their 
plain  Field  Roller ;  manufactured  by  themselves. 

Clod  Onuikers, 

The  Beveblet  Ibon  and  Waggon  Compaity,  Beverley :  Fibst  F&ize,  1(X., 
for  their  Clod  Crusher,  mth  self-cleaning  actioo;  manafftdmred  by 
themselves. 

William  Croskill  and  Sons,  Beverley :  Second  Pbizb,  5Z.,  for  their  Self- 
cleansing  Clod  Crusher ;  manufietctured  by  themselves. 

Babford  and  Perkins,  Peterborough :  Highly  Commended,  for  their  Fre»> 
Wheel  Steerage  Frame  Cambridge  Clod  Cruder ;  manufactured  by  them^ 

selves. 

Other  Boilers  or  Clod  Crtishers. 

Bbigham  and  Co.,  Berwick-on-Tweed : ,  the  Prize  of  10?.,  for  their  Diffl 
Roller  ;  manukctured  by  themselves. 

Cultivating  Implements  for  Light  Land. 

Chables  Clay,  Stennard  Works,  Wakefield ;  Fibst  Pbize,  15/.,  for  his  Culti- 
vator ;  manufactured  by  himself. 

Coleman  and  Morton,  Chelmsford :  Second  Pbize,  10?.,  for  their  Cultivator; 
manufjEUJtured  by  themselves. 

Cultivating  Implements  for  Heavy  Land. 

Charles  Clay,  Wakefield  :  First  Prize,  15?.,  for  his  Cultivator  and  Broad- 
share  ;  manufactured  by  himself. 

William  Hxjnt,  Leicester:  Second  Prize,  10?.,  for  his  Cultivator,  Grubber,. 
and  Scarifier ;  manufactured  by  himself. 

Coleman  and  Morton,  Chehnsford :  Highly  Commended,  for  their  Cultivator 
manufactured  by  themselves. 

Broadshares. 

Chables  Clay,  Wakefield :  the  Pbize  of  10?.,  for  his  Cultivator  and  Broad* 

share ;  manufactured  by  himself. 
OoLXMAN  and  Hobton,  Cbdimaford :  Highly  Commended. 
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Other  Cultivators  or  Scarifiers, 

Charles  Clay,  Wakefield  :  Fibst  Prize,  10?.,  for  his  Cultivator  and  Broad- 
share  and  Drag  Harrow;  mannfactured  by  himselt 

William  Ball  and  Son,  Rothwell,  Kettering :  SE00i!rD  Prize,  51.,  for  their 
Cultivator ;  manufactured  by  themselves. 

Stacking  Machines, 

William  Tasker  and  Sons,  Andover :  the  Prize  of  25Z.,  for  their  Folding 
4-wheel  Elevator ;  manufactured  by  themselves. 

Wallis  and  Stevens,  Basingstoke :  Highly  Commended,  for  their  Slow- 
Motion  Automatic  Folding  Elevator ;  manufactured  by  themselves. 

Barfobd  and  Perkins,  Peterborough :  Commended,  for  their  Combined  Hay, 
Com,  and  Straw  Elevator ;  manufactured  by  themselves. 

James  Coultas,  Grantham :  Commended,  for  his  Straw  Elevator ;  manu- 
factured by  himself. 

Holmes   arid  Sons,  Norwich :   Commended,  for  their  Combined  Stacking 
Machine ;  manufactured  by  themselves. 


MISCELLANEOUS  AWABDS. 
Silver  Medals. 


Barford  and  Perkins,  Peterborough :  for  their  Patent  wrought-iron  Link- 

Motion  to  Road  Gear  on  Traction  Engine. 
James  Coultas,  Grantham :  for  his  Wright's  Potato  Planter. 

George  Cheavin,  Boston,  Lincolnshire :  for  his  Patent  Rapid  Water  Filter, 

for  Agricultural  Purposes. 

Samuel  Wilkerson,   jun.,  Basingboum,  Boyston:    for  his  Machine  for 

Shooting  Corn  from  one  sack  to  another. 
Head,  Wrightson,  and  Co.,  Stockton-on-Tees :  for  Moare^s  Patent  Pulley 

Block. 

Davey,  Paxman,  and  Co.,  Colchester:  for  their  Apparatus  for  Heating  Water 
in  Tank  of  Traction  Engines  by  Exhaust  Steam  Pipe. 

Kimball  and  Morton,  Glasgow  and  Dundee,  N.B. :  for  their  Sack-Sewing 
Machine. 
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EXAMINATION  IN  AGEICULTUBB. 

Maximum  Numbeb  of  Mabes,  200.    Pass  Numbeb,  100. 

Tuesday^  April  22fu2,  from  10  clm.  ttR  1  p.m. 

1.  What  considerations  would  influence  you  in  the  selection  of  a 
farm  this  year  ? 

2.  Is  Lady-day  or  Michaelmas  the  host  time  of  entering  an  occopa- 
tion  of  about  eqiml  parts  of  grass  and  arable  land  ?  State  reasons  for 
your  decision. 

3.  What  principles  should  be  kept  in  view  in  the  breeding  of 
stock? 

4.  Describe  the  most  suitable  method  of  cropping  for  light,  medium, 
.and  strong  soils. 

6.  Supposing  you  occupy  a  light  land  farm  of  600  acres,  fbur-fifUis 
of  which  is  arable,  and  one-fifth  of  rather  inferior  grass.  What 
quantity  and  description  of  stock  should  you  keep,  and  when  would 
you  dispose  of  it  ? 

6.  Describe  the  cultivation  for  roots  on  the  before-mentioned  fiom, 
assuming  the  land  to  be  moderately  clean,  and  give  the  cost  of  eaeb 
operation  in  detail. 

7.  Estimate  the  cost  of  securing  the  grain  harvest  on  this  farm. 

8.  Describe  the  buildings  necessary  for  the  most  profitable  occupa- 
tion of  such  a  farm. 

9.  Mention  tho  different  methods  of  making  farmyard  manure,  and 
show  the  difference  in  the  consumption  of  straw  under  each  process; 
also  compare  their  relative  value,  and  state  the  effect  of  com  and  cake 
feeding  upon  this  question. 

10.  Describe  the  management,  and  give  the  cost,  of  keepine  a  flobk 
of  200  breeding  ewes  from  harvest  time  until  after  the  lambiBg 
season. 

The  viv&  voce  examination  commences  at  2  o^cbck 
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EXAMINATION  IN  CHEMISTKY. 

Maximum  Number  of  Mabks,  200.    Pass  Number,  100. 

I.  General  Chemistry. 

Wednesday,  April  23r(Z,  from  10  a.m,  till  1  p.m, 

1.  Describe  the  elements  hydrogen  and  nitrogen.  State  so 
the  substances  in  which  they  occur  in  nature,  and  how  they  are 
bined  in  those  substances.  In  what  proportions  by  weight  a 
volume  do  they  unite  with  each  other  ?  By  what  characters  ma; 
be  distinguished  from  other  elements  and  compounds  ? 

2.  Point  out  the  essential  characters  in  which  chemical  comj 
differ  from  mechanical  mixtures,  and  illustrate  your  reply  by  th 
of  atmospheric  air  and  other  examples. 

3.  Describe  methods  of  preparing  common  hydrochloric  and 
phoric  acids,  and  explain  the  chemistry  of  the  processes. 

4.  If  100  measures  of  a  solution  of  common  salt  require  34  me 
of  a  solution  of  silver  nitrate,  containing  one-tenth  of  a  grain  i: 
measure,  for  the  complete  precipitation  of  all  the  chlorine,  fii 
quantity  of  salt  in  each  measure  of  the  solution.  (N  :  0  :  CI 
Ag  =  14  :  16  :  35*5  :  23  :  108). 

5.  Explain  what  is  meant  by  diffusion  of  gases,  and  the  impo 
of  this  property  of  gases  in  respect  to  respiration.     State  the  € 
mental  law  as  to  the  rates  of  diffiision  of  gases  into  one  anotl      tl 
porous  divisions.     What  will  be   the  relative  rates  of  cm 
H=*NandCO'intoO? 

6.  Describe  a  method  of  preparing  caustic  soda,  and  expla 
chemistry  of  the  process.  State  the  re-actions  of  caustic  sodi 
iron  (ferric)  chloride,  copper  sulphate,  and  ammonium  nitra 
spectively.  How  can  caustic  soda  be  distinguished  from  s 
carbonate  ? 

7.  A  solution  of  ammonia  being  given,  it  is  required  to  fix 
proportion  of  ammonia  to  water  :  explain  how  to  do  it. 

8.  Explain  the  nature  of  the  chemical  changes  which  occur  : 
ordinary  fermentation  of  beer  and  bread.  State  the  circums 
necessary  to  the  fermentation,  and  some  of  the  means  by  whic 
progress  of  such  fermentation  may  readily  be  stopped. 

9.  State  the  chemical  constitution  of  soaps.  Explain  wh^ 
curdles  in  hard  water. 

10.  What  are  the  elements  of  albumen  ?  In  what  sort  of  org 
bodies  and  in  what  parts  of  them  does  albumen  occur  ?  In  whi 
stance  does  it  dissolve,  and  by  what  means  can  it  be  precipi 
How  is  it  distinguished  from  gelatine  ? 

VOL.  IX.— S.  s.  .  h 


Ixxxyiii    Agricultural  Education — Examination  Papers^  1873. 

II.  Agbigultubal  Chesiistbt. 
Wednesday y  April  2Srd^from  2  p.m,  iUl  5  jp.m. 

1.  What  is  the  general  compositioii  of  peaty  soils?  Mention  the 
best  means  for  reclaiming  peat-bogs  ? 

2.  Describe  the  chemical  changes  which  take  place  in  paring  and 
burning? 

"  3.  Describe  the  chemical  and  physical  effects  of  ploughing  and  gab- 
soiling.     Should  all  land  be  ploughed  deep  ? 

4.  What  do  you  understand  by  permanent  fertility  of  the  land?  Is 
it  possible  to  increase  the  permanent  fertility  of  soils  ? 

5.  Mention  the  constituents  upon  the  presence  of  which  the  pro- 
ductive powers  of  soils  mainly  depend,  and  show  in  what  way  the 
continuous  growth  of  grain-crops  exhausts  all  soils  more  or  less 
rapidly. 

6.  Is  it  possible  or  advisable  to  grow  wheat  after  wheat  for  a  num- 
ber of  years  in  succession  without  deterioration  of  the  land ;  under 
what  circumstances  and  by  what  means  may  such  a  course  of  cropping 
be  pursued,  and  under  what  circumstances  should  it  not  be  attempted  ? 

"  7.  What  is  the  general  composition  of  sewage  manures,  obtained  by 
precipitating  town-sewage  with  lime?  State  the  agricultural  and 
'Coiomcrcial  value  of  such  sewage  manures. 

8.  A  farmer  requires  nitrate  of  soda,  mineral  phosphate,  dissolved 
bones,  bone  dust,  and  Peruvian  guano.  How  should  he  proceed  in 
order  to  procure  these  manures  of  the  best  quality  at  the  lowest  price? 

9.  What  is  the  composition  and  agricultural  and  commercial  value 
•oi  gas-lime;  gas- water;  gas-tar?  How  should  gas-lime  and  gis- 
water  be  used  in  agriculture  ? 


EXAMINATION  IN  MECHANICS  AND  NATUEAL 
PHILOSOPHY. 

Maximum  Numbeb  of  Mabks,  200.    Pass  Numbeb,  100. 
Thuradayy  April  24/A,  from  10  a,m.  tiU  1  jp.m. 

1.  What  is  meant  when  it  is  said  that  one  body  has  twice  the  density 
of  another  body  ? 

2.  Forces  of  3,  4,  and  6  units  act  on  a  point,  and  keep  it  at  rest ; 
show  by  a  diagram  exactly  how  they  must  be  adjusted.  Why  oonld 
not  forces  of  9, 17,  and  7  units  balance  each  other  under  any  dzoanb- 
stA.po^s  ? 


AgricuUural  Education— Examination  Papers,  1873.     Ixxxix 

3.  What  is  the  relation  between  the  power  and  the  weight  in  the 
screw  press,  on  the  supposition  that  there  is  no  friction  between  its 
parts  ?  A  screw  makes  one  turn  to  the  inch,  and  is  worked  by  an  arm 
4  feet  long  :  what  force  at  the  end  of  the  arm  would,  upon  the  above 
supposition,  compress  the  substance  within  the  press  with  a  force  of 
3  tons  ? 

4.  An  agent  lifts  6  tons  through  a  height  of  77  feet  in  0'75  of  a 
minute  :  What  is  its  horse-power  ?  What  is  meant  when  it  is  said 
that  an  agent  works  with  1  horse-power  ? 

5.  A  body  moving  at  the  rate  of  1200  ft.  a  minute  is  brought  to  rest 
by  a  constant  force  in  6  seconds :  how  far  did  the  body  move  during 
each  of  those  5  seconds  successively  ? 

6.  A  cup  weighs  6  oz.,  when  full  of  water  it  weighs  15  oz.,  when 
full  of  spirit  it  weighs  13.^  oz. :  what  is  the  specific  gravity  of  the 
spirit  ?  Why  would  this  determination  be  inexact  ?  Describe  briefly 
an  instrument  by  which  the  same  principle  can  be  made  to  give  an 
exact  determination. 

7.  Describe  briefly  the  cupped  leather  collar  and  its  use  in  a 
hydraulic  press. 

8.  State  the  relation  between  the  pressure  and  temperature  of  a 
given  volume  of  air.  A  quantity  of  air  at  a  temperature  of  32°  Fahr., 
and  under  a  pressure  of  30  inches  of  mercury,  is  inclosed  in  an  air- 
tight vessel :  by  how  many  degrees  must  the  temperature  be  raised  in 
order  that  its  pressure  against  the  sides  of  the  vessel  may  equal  that 
of  35  inches  of  mercury. 

9.  Explain  the  principle  and  use  of  a  fly-wheel  in  an  ordinary- 
steam-engine. 


EXAMINATION    IN    MENSUEATION     AND    LAND 
SUKVEYING. 

Maximum  Numbee  of  Marks,  100.     Pass  Number,  60. 
Tliursday,  April  2iiJi,from  2  p.m.  till  5  p.m. 

1.  What  is  the  number  of  feet  in  a  chain,  and  of  square  chains  and 
square  yards  in  an  acre  ?  A  square  piece  of  groimd  contains  30  acres ; 
how  many  yards  and  how  many  chains  are  there  in  one  side  of  it  ? 

2.  If  cabbages  were  planted  16  in.  apart  in  all  directions,  how  many 
would  there  be  in  a  square  field  of  10  acres?  How  many  would  there 
be  if  they  were  planted  16  in.  apart  in  the  rows,  and  the  rows  16  in. 
apart  ? 

3.  Explain  how  you  would  divide  a  triangular  field  into  two  equal 
parts,  by  means  of  a  straight  line  drawn  through  a  given  point  on  one 
side. 

h  2 
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4.  A  BtTaagbt  flight  of  stairs  rises  altogether  14  feet,  each  riser  is 
7  inchoB  high)  each  tread  11  inches  wide ;  how  many  yards  are  needed 
to  carpet  it,  allowing  a  foot  ^i  each  end  ? 

5.  In  a  common  hipped  roof,  the  eaves  are  32  feet  and  50  feet  long 
respectively ;  the  pitch  is  2  horizontal  to  1  vertical ;  how  many  squares 
of  slate  will  cover  it  ? 

6.  A  cubic  inch  of  iron  weighs  4  oz. ;  what  is  the  weight  of  the 
tire  of  a  wheel  5  feet  in  diameter,  3  inches  wide,  and  \  inch  thick? 

7.  Two  trees  are  at  opposite  sides  of  a  pond ;  there  is  plenty  of 
open  ground  about  the  pond,  and  you  can  freely  approach  the  trees  ; 
you  are  provided  with  ropes,  pickets,  and  tape ;  explain  how  to  deter- 
mine the  distance  between  the  trees  by  any  metiiod  that  does  not 
involve  the  measurement  or  prolongation  of  a  short  line. 

8.  A  road  3  miles  long  slopes  up  at  an  angle  of  3^  15'  21"  ;  find 
the  vertical  height  of  the  upper  above  the  lower  end  of  the  road. 

9.  A  base  AB  is  measured  371  feet  long ;  P  is  a  point  in  the  same 
horizontal  plane  with  the  base  ;  the  angle  PAB  is  62°  18',  and  PBA 
is  97°  43' ;  find  the  distance  PA,  and  distance  from  A  of  the  point 
where  a  perpendicular  drawn  from  P  cuts  AB  or  AB  produced. 


EXAMINATION  IN  BOOKKEEPING. 

Maximum  Numbeb  of  Mabes,  200.     Pass  Number,  100. 

Friday,  April  25th,  from  10  a.m.  till  1  jp.m. 

Journalise  and  post  into  a  ledger,  in  proper  technical  form  and 
language,  the  following  scries  of  facts  and  transactions;  and  from 
such  ledger  make  out  a  Trial  Balance,  a  Profit  and  Loss  Acconnt, 
and  a  Balance  Sheet : — 

Liabilities  and  Assets  of  A.  Brian  t.  Seed  Merchant,  31st  December. 

1872. 

Liabilities.  £       ,.    </^ 

Amount  due  P.  Taylor 136  14     6 

Rent  (one  quarter) 25     0     0 

Bills  payable — 

Due  28th  Jan.,  1873  ..      ..      160     0     0 

„      4th  Feb.,  1873         ..      ..     210     0     0 

370    0     0 

Assets.  '£ 

Stock  in  hand 1345 

Carts,  horses,  &c 160 

Gash  in  hand 20 

Stock  of  hay 20 


(. 

d. 

13 

8 

0 

0 

4 

9 

0 

0 

Agricultural  Education — Examination  Papers,  1873.  xci 

His  transactions  during  the  month  of  January,  1873,  were  as  follows  : 

1873.  £  «.  d. 

Jan.       1.  Sold  to  B.  Andrews  seeds  for       235  16  8 

„         „    Drew  a  bill  on  Andrews  for    ..      220     0     0 
„         „    And  received  from  him  in  cash         15  16     8 

235  16  8 

„         4.  Discounted  B.  Andrews'  bill  with  the  United 
Discount  Corporation,   and   received  for 

the  same  in  cash       217  18  0 

„         „    Sold  seeds  for  cash         29  13  6 

„   Paid  to  P.  Taylor 50  0  0 

6.  Sold  seeds  to  J.  Bailey 218  4  3 

^         8.  Paid  rates  and  taxes       3  14  8 

„       10.  Bought  of  J.  Mildred  seeds  for 356  0  0 

„       15.  Paid  rent  due  Xmas  last        25  0  0 

„       20.  Bought  hay  for  use  in  stables       13  3  4 

Paid  for  same       12  16     8 

Allowed  for  discount  ..       ..        0     6     8 

13  3  4 

„       23.  Received  of  J.  Bailey  cash 197  10  0 

„         „   Allowed  to  him  for  discount          ..     •..       ..  20  14  3 
„       28.  Received  invoice  of  grain  from  J.  Duncan, 

of  New  York,  on  consignment        ..       ..  450  0  0 

„         „    Accepted  J.  Duncan's  draft,  due  21st  April, 

for 400  0  0 

„    Paid  bill  due  this  day 160  0  0 

„       29.  Paid  expenses  on  above  consignment    ..       ..  12  4  0 

„       30.  Sold  J.  Duncan's  grain  to  P.  Smith      ..       ..  503  8  0 

„        „    Commission  on  selling  the  same 12  11  8 

„        „    Paid  R.  Sims  on  account  of  J.  Duncan         ..  78  12  4 

„        „    Paid  Fire  Insurance       8  0  0 

„       31.  Paid  clerk  one  month's  salary       12  10  0 

„        „    Paid  wages  during  this  month       8  0  0 

„        „    Drawn  out  for  private  expenses 35  0  0 

„        „    Stock  of  seeds  on  hand 1923  13  8 

„        „    Carts  and  horses,  valued  at 142  10  0 

„    Stock  of  hay 25  0  0 

London,  Blsi  March,  1873. 


EXAMINATION  IN  GEOLOGY. 

Maximum  Number  of  Marks,  100.     Pass  Number,  60. 
Friday,  April  25/7*,  from  2  p.m,  till  5  p.m. 

1.  Define  the  terms, — Azoic,  Palaeozoic,  Mesozoic,  and  Cainozoic. 

2.  Give  a  list  of  the  groups  of  stratified  rocks  in  chronological 
order. 
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3.  Explain  the  action  of  Bain,  Springs,  and  Frosts,  as  geological 
agents. 

4.  Upon  what  geological  formations  are  the  chief  clay  vales  of 
England  sitaated  ?  Point  out  any  differences  in  their  relatiye  agricul- 
tural character. 

5.  Enumerate  the  substances  used  as  mineral  manures,  and  state 
the  geological  formations  from  which  they  are  obtained  in  England. 

6.  Give  the  sub-divisions  of  the  cretaceous  rocks,  state  their  mineral 
characters,  and  the  nature  of  the  soils  derived  from  them. 

7.  State  the  geological  structure  of  a  district  best  adapted  for 
obtaining  a  supply  of  water  by  means  of  Artesian  wells. 

8.  Briefly  explain  the  terms, — Marine  and  Biver  Alluvium,  Pen- 
lands,  Feat-bogs,  and  give  examples  of  their  occurrence. 

9.  In  what  English  counties  are  the  Oolitic  rocks  largely  developed? 

10.  Tabulate  in  descending  order  the  PalsBOZoic  limestones,  and 
mention  some  of  their  characteristic  fossils. 

11.  Give  the  approximate  composition  and  physical  characters  of 
the  chief  minerals  which  enter  into  the  composition  of  the  igneous 
rocks. 

12.  Name  the  specimens  on  the  tabic. 


EXAMINATION  IN  BOTANY. 

[It  is  expected  that  Eight  Questions  at  least  be  answered.] 

Maximum  Numbeb  of  Mabes,  100.    Pass  Numbeb,  50. 

Saturday,  Ap-il  26t1iy  from  10  a.m,  till  1  p.m, 

1.  What  is  osmose? 

2.  Explain  the  difference  between  the  ovule  and  the  seed. 

3.  Distinguish  between  wood  tissue  and  vascular  tissue. 

4.  How  can  the  wood  of  a  gymnosperm  bo  distinguished  from  that 
of  an  exogenous  angiosperm  ? 

5.  Explain  the  provision  for  extending  the  surface  of  absorption  in 
the  roots  of  plants. 

6.  What  are  the  conditions  requisite  for  the  germination  of  a  seed? 

7.  Give  the  principal  groups  into  which  cryptogamous  plants  are 
arranged,  with  their  distinguishing  characters,  and  an  example  of 
each. 

8.  Trace  the  development  of  the  spore  of  the  fern  from  its  gennina- 
Sot*   ill  the  young  fern  is  produced. 


Agricultural  Education — Examination  Papers^  1873.     xciii 

9.  What  are  the  principal  elements  of  the  food  of  plants,  whence 
are  they  obtained,  and  by  what  organs  are  they  appropriated  ? 

10.  How  does  the  plant  benefit  from  artificial  manures  ? 

11.  Give  the  scientific  names  and  natural  orders  of  six  grasses  or 
other  plants  likely  to  be  found  in  a  natural  meadow. 

12.  Describe  in  a  systematic  method  the  plants  marked  A  6  and  C. 


EXAMINATION    IN    ANATOMY    AND    ANIMAL     ' 
PHYSIOLOGY. 

Maximum  Numbeb  op  Marks,  100.    Pass  Number,  50. 

Saturday,  April  2Qth,  from  2  p,m,  tiU  5  p,m, 

1.  State  in  general  terms,  the  structure  of  the  larynx,  windpipe, 
bronchial  tubes,  and  lungs  of  the  ox. 

2.  Describe  the  physiology  of  respiration,  with  especial  reference 
to  the  chemical  changes  which  take  place  in  the  blood,  and  also  to 
the  dififerent  conditions  of  the  air  contained  in  the  lungs  and  that 
which  passes  in  and  out  of  these  organs  in  the  acts  of  inspiration  and 
expiration. 
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MEMOEANDA. 

Address  of  LETiERa— The  Society's  office  being  situated  in  the  postal  district  de^tgnatod  lijth» 
letter  Wt  members,  in  their  correspondence  with  the  Secretary,  are  requested  to  sutiloiii  thai 
letter  to  the  osoal  address. 

General  Mbetixo  in  London,  in  December,  1873. 

Grmerjll  Meetino  in  London,  May  22, 1874,  at  12  o'clock. 

MsETma  at  Bedford,  July,  1874. 

Monthly  Oouncil  (for  transaction  of  business),  at  12  o'clock  on  the  first  Wednesday  in  evvfy  moBth* 
excepting  January,  September,  and  October:  open  only  to  Members  of  Council  and  GoTcnianof 

the  Society. 

Adjournments.— The  Council  a4]oum  over  Passion  and  Easter  weeks,  when  those  weeks  do  not 
include  the  first  Wednesday  of  the  month ;  from  the  first  Wednesday  in  August  to  the  fint 
Wednesday  in  November ;  and  from  the  first  Wednesday  in  December  to  the  first  Wedneidiij  Id 

February. 

Office  Hours.— 10  to  4.  On  Satordays,  from  the  Conncil  Meeting  in  August  until  the  Ooudl 
Mcetuig  in  April,  10  to  2. 

Diseases  of  Cattle,  Sheep,  and  Pigs.— Members  have  the  privUege  of  applying  to  the  Yelerinaiy 
Committee  of  the  Society,  and  of  sending  animals  to  the  Royal  Veterinary  OoUege  on  tb» 
same  terms  as  if  they  were  subscribers  to  the  College.— (A  statement  of  these  privileges  will  he 
found  in  the  Appendix.) 

Chemical  Analysis.— The  privileges  of  Chemical  Analysis  enjoyed  by  Members  of  the  Sodetgr  will 
be  found  stated  in  the  Appendix  to  the  present  volume. 

Botanical  Privileqes.— The  Botanical  Privileges  a:\)oyed  by  Members  of  the  Society  will  be 
stated  in  the  Appendix  to  the  present  volume. 


SuBSCKiFTioNs.— 1.  Annual.— The  subscription  of  a  Governor  is  £5,  and  that  of  a  Member  £t,  ^ 
advance  on  the  1st  of  January  of  each  year,  and  becoming  in  arrear  if  unpaid  by  the  1st  of 
June.  2.  For  Life.— Governors  may  compound  for  their  subscription  for  future  years  by  paytnc 
at  once  the  sum  of  £bO,  and  Members  by  paying  £10.  Governors  and  Members  wlio  liavs  paid 
their  annual  subscription  for  20  years  or  upwards,  and  whose  subscriptions  are  not  bi  arrear^ 
may  compound  for  future  annual  subscriptions,  that  of  the  current  year  inclusive,  by  a  dogls 
payment  of  £25  for  a  Governor,  and  £6  for  a  Member. 

PAYMFjrrs. — Subscriptions  may  be  paid  to  the  Secretary,  in  the  most  direct  and  satisfactny  msmMr* 
either,  at  the  Office  of  the  Society,  No.  12.  Hanover  Square,  London,  W.,  or  bv  means  of  post* 
office  orders,  to  be  obtained  at  any  of  the  principal  post  offices  throughout  the  kingdom,  and  made 
payable  to  him  at  the  Vcre  Street  Office,  London,  W.;  but  any  cheque  on  a  hankefs  or  any 
other  house  of  business  in  London  will  be  equally  available,  if  made  payable  on  demand.  In 
obtaining  post-office  orders  care  should  be  taken  to  give  the  pbistmaster  the  correct  initials 
and  surname  of  the  Secretary  of  the  Society  (H.  M.  Jenkms),  otherwise  the  payment 
will  be  refused  to  him  at  the  post-office  on  which  such  order  has  been  obtained;  and  wlwD 
remitting  the  money-orders  it  should  be  stated  by  whom,  and  on  whose  account,  tbej  are  salt 
Cheques  should  be  made  payable  as  drafts  on  demand  (not  as  bills  only  payable  after  d|^t  or  a 
certain  number  of  days  after  date),  and  should  be  drawn  on  a  Liondon  (not  on  a  local  oonntiy) 
banker.  When  payment  is  made  to  the  London  and  Westminster  Bank,  St.  Jamesli  Squsre 
Branch,  as  the  bankers  of  the  Society,  it  will  be  desirable  that  the  Secretuy  should  be  advised 
by  letter  of  such  payment,  in  order  that  the  entry  in  the  banker's  book  may  be  at  once  Ida- 
tified.  and  the  amount  posted  to  the  credit  of  the  proper  party.  No  coin  can  be  remitted  faj  pott» 
unless  the  letter  be  registered. 

New  Members. — Every  candidate  for  admission  into  the  Society  must  be  pnqxMed  by  a.  Member; 
the  proposer  to  specify  in  writing  the  full  name,  usual  place  of  residence,  and  post-towtt,  of  the 
candidate,  cither  at  a  Council  meeting,  or  by  letter  addreised  to  the  Secretary,  fwms  of  Pn^poaal 
may  be  obtained  on  application  to  the  Secretory. 


Members  may  obtain  on  application  to  the  Secretary  copies  of  an  Abstract  of  the  Charter 
and  Bye-laws,  of  a  Statement  of  the  General  Ottjects,  &c..  of  the  Society,  of  Ghemicili 
Botanical,  and  Veterinary  Privileges,  and  of  other  printed  papers  connected  with  i  '  ' 
departments  of  the  Society's  busiues». 


JA.-.  Iv 
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iWemftcrsf'  Yftttvinaxs  Pribilcgtss* 

I. — Serious  oe  Extensivb  Diseases. 

No.  1.  Any  Member  of  the  Society  who  may  desire  professional  attendance 
and  special  advice  in  cases  of  serious  or  extensive  disease  among  his  cattle, 
sheep,  or  |*rigs,  and  will  address  a  letter  to  the  Secretary,  will,  by  return  of 
post,  receive  a  reply  stating  whether  it  be  considered  necessary  that  Professor 
Simonds,  the  Society's  Veterinary  Inspector,  should  visit  the  place  where  the 
disease  prevails. 

No.  2.  The  remuneration  of  the  Inspector  will  be  2L  2s,  each  day  as  a 
professional  fee,  and  1/.  Is.  each  day  for  personal  expenses  ;  and  he  wUl  also 
be  allowed  to  charge  the  cost  of  travelling  to  and  from  the  locality  where  his 
services  may  have  been  required.  The  fees  will  be  paid  by  the  Society,  but 
the  travelling  exixjDses  will  be  a  charge  against  the  applicant.  This  charge 
may,  however,  be  reduced  or  remitted  altogether  at  the  discretion  of  the  Council, 
on  such  step  being  recommended  to  them  by  the  .Veterinary  Conunittee. 

No.  3.  The  Insi)ector,  on  his  return  from  visiting  the  diseased  stock,  will 
report  to  the  Committee,  in  writing,  the  results  of  his  observations  and  pro- 
ceedings, which  Report  will  be  laid  before  the  Council. 

No.  4.  When  contingencies  arise  to  prevent  a  personal  discharge  of  the 
duties  confided  to  the  Inspector,  he  may,  subject  to  the  approval  of  the  Com- 
mittee, name  some  competent  professional  person  to  act  in  his  stead,  who  shall 
receive  the  same  rates  of  remuneration. 

II. — Ordinabt  oe  Otheb  Cases  of  Disease. 
Members  may  obtain  the  attendance  of  the  Veterinary  Inspector  on  any 
case  of  disease  by  paying  the  cost  of  his  visit,  which  will  be  at  the  following 
rate,  viz.,  21,  2s,  per  diem,  and  travelling  expenses. 

III. — Consultations  without  visit. 

Personal  consultation  with  Veterinary  Inspector         ..  .,       5«. 

Consultation  by  letter      ..  ..  ..  ..  ..  ..       6«. 

Consultation  necessitating  the  writing  of  three  or  more  letters.     10». 
Post-mortem  examination,  and  report  thereon . .  . .  . .     10». 

A  return  of  the  number  of  applications  during  each  half-year  being  required 
from  the  Veterinary  Inspector. 

IV. — Admission  of  Diseased  Animals  to  the  Veterinary  College 
Investigations;  Lectures,  and  Reports. 
No.  1.  All  Members  of  the  Society  have  the  privilege  of  sending  cattle,, 
sheep,  and  pigs  to  the  Infirmary  of  the  Royal  Veterinary  College,  on  the  same 
terms  as  if  they  were  Members  of  the  College  ;  viz.,  by  paying  for  the  keep 
and  treatment  of  cattle  10s.  Qd,  per  week  each  animal,  and  for  sheep  and 
pigs  "  a  small  proix>rtionate  charge  to  be  fixed  by  the  Principal  according  to 
circumstances.*' 

No.  2.  The  College  has  also  undertaken  to  investigate  such  particular  classes 
of  disease,  or  special  subjects  connected  with  the  application  of  the  Veterinary 
art  to  cattle,  sheep,  and  pigs,  as  may  be  directed  by  the  Coimcil. 

No.  3.  In  addition  to  the  increased  number  of  lectiu-es  now  given  by 
Professor  Simonds — the  Lecturer  on  Cattle  Pathology — to  the  pupils  in  the 
Royal  Veterinary  College,  he  will  also  deliver  such  lectures  before  the  Members 
of  the  Society,  at  their  house  in  Hanover  Square,  as  the  Council  shall  decide. 
No.  4.  The  Royal  Veterinary  College  will  from  time  to  time  furnish  to 
the  Council  a  detailed  Report  of  the  cases  of  cattle,  sheep,  and  pigs  treated 
in  the  Infirmary. 

By  Order  of  the  Council, 

H   M.  JENKINS,  Secretary, 
VOL.  IX.— S.  S.  i 
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iMembers;'  ^rtbtleges;  of  Clbemtral  WLnal^iiii. 


The  Council  have  fixed  the  following  rates  of  Charge  for  Analyces  to 
be  made  by  the  Consulting  Chemist  for  the  bond  fide  use  of  Memben 
of  the  Society;  who  (to  avoid  all  unnecessary  correspondence)  are 
particularly  requested,  when  applying  to  him,  to  mention  the  kind  of 
analysb  they  require,  and  to  quote  its  number  in  the  subjoined  schedule. 
The  charge  for  analysis,  together  with  the  carriage  of  the  specimeiUi 
must  be  paid  to  him  by  members  at  the  time  of  their  application. 

No.  1. — An  opinion  of  the  genuineness  of  Peruvian  guano,  bone- 
dust,  or  oil-cake  (each  sample)    ..  ..         ..         ..       5«. 

„  2. — An  analysis  of  guano ;  showing  the  proportion  of  moisture, 
organic  matter,  sand,  phosphate  of  lime,  alkaline  salts, 
and  ammonia        ..         ..         ..         ..         ..         ••     10t« 

„  3. — An  estimate  of  the  value  (relatively  to  the  average  of 
samples  in  the  market)  of  sulphate  and  muriate  of  am- 
monia, and  of  the  nitrates  of  potash  and  soda    ..         ••     Kk 

,,   4. — An  analysis  of  superphosphate  of  lime  for  soluble  phos* 

phates  only  ..         ..         ..         ..         ..         ..     10f« 

„  5. — An  analysis  of  superphosphate  of  lime,  showing  the  pro- 
portions of  moisture,  organic  matter,  sand,  soluble  and 
insoluble  phosphates,  sulphate  of  lime,  and  ammonia  ..     £1. 

,,  6. — An  analysis  (sufficient  for  the  determination  of  its  agricul- 
tural value)  of  any  ordinary  artificial  manure  ..  ..     £1. 

„  7. — Limestone : — the  proportion  of  lime,  7».  6d. ;  the  propor- 
tion of  magnesia,  10s. ;  the  proportion  of  lime  and  mag- 
nesia           ..         ..     IBs. 

„    8. — Limestone  or  marls,  including  carbonate,  phosphate,  and 

sulphate  of  lime,  and  magnesia  with  sand  and  clay      ..     £1. 

f,    d. — Partial  analysis  of  a  soil,  including  determinations  of  clay, 

sand,  organic  matter,  and  carbonate  of  lime       ••  ••     £1. 

„  10. — Complete  analysis  of  a  soil  ..  ..  ..  ..  ..     £3. 

„  11. — An  analysis  of  oil-cake,  or  other  substance  used  for  feeding 
purposes;  showing  the  proportion  of  moisture,  oil, 
mineral  matter,  albuminous  matter,  and  woody  fibre ; 
as  well  as  of  starch,  gum,  and  sugar,  in  the  aggregate        £1. 

„  12. — Analysesof  any  vegetable  product  ..  ..  ..  .,     £1. 

„  13. — Analyses  of  animal  products,  refuse  substances  used  for 

manure,  &c.  from  10s.  to  30s. 

„  14. — Determination  of  the  "  hardness  "  of  a  sample  of  water 

before  and  after  boiling     ..  ..  ..  ..  .     10s. 

„  15. — Analysis  of  water  of  land  drainage,  and  of  water  used  for 

irrigation    ..  ..  ..  ..  ..  ••  ••     £2. 

„  16. — Determination  of  nitric  acid  in  a  sample  of  water  ..  •.     £1. 

N.B. — The  above.  Scale  of  Charges  is  not  applicable  to  the  case  of  persons 
commercially  engaged  in  the  Maniifacture  or  Sale  of  any  Stihstanee  sent  fir 
Analysis, 

The  Address  of  the  Consulting  Chemist  of  the  Societv  is.  Dr.  Auonanrs 
VoKLCKER,  F.U.S.,  11,  Salisbury  Square,  London,  E..C.,  to  which  he  requests  that 
all  letters  and  parcels  (postage  and  carriage  paid)  should  be  directed. 

By  Order  of  the  Council, 

H.  M.  JENKINS,  Secretary. 


(     xcvii     ) 

INSTRUCTIONS  FOR  SELECTING  AND  SENDING  SAMPLES 
FOR  ANALYSIS. 

ARTIFICIAL  MANURES.— Take  a  large  handful  of  the  manure  from  three 
«r  four  bags,  mix  the  whole  on  a  large  sheet  of  paper,  breaking  down  with  the 
hand  any  lumps  present,  and  fold  up  in  tinfoil,  or  iu  oil  silk,  about  3  ozs.  of  the 
well-mixed  sample,  and  send  it  to  11,  Salisbury  Square,  Fleet  Street,  E.C., 
by  post :  or  place  the  mixed  manure  in  a  small  wooden  or  tin  box,  which  may 
be  tied  by  string,  but  must  not  be  sealed,  and  send  it  by  post.  If  the  manure  be 
very  wet  and  lumpy,  a  larger  boxful,  weighing  from  10  to  12  ozs.,  should  be 
sent  either  by  post  or  railway. 

Samples  not  exceeding  4  ozs.  in  weight  may  be  sent  by  post,  by  attaching  two 
penny  postage  stamps  to  the  parcel. 

Samples  not  exceeding  8  ozs.,  for  three  postage  stamps. 

Samples  not  exceeding  12  ozs.,  for  four  postage  stamps. 

The  parcels  should  be  addressed:  Da.  Augustus  Voelckeb,  II,  Salisbury 
Square,  Fleet  Street,  London,  E.G.,  and  the  address  of  the  sender  or  the 
dumber  or  mark  of  the  article  be  stated  on  parcels. 

The  samples  may  be  sent  in  covers,  or  in  boxes,  bags  of  linen  or  other  materials. 
No  parcel  sent  by  post  must  exceed  12  ozs.  in  weight,  1  foot  6  inches  in  length, 
S  inches  in  width,  and  6  inches  in  depth. 

SOILS. — Have  a  wooden  box  made  6  inches  long  and  wide,  and  from  9  to  12 
inches  deep,  according  to  the  depth  of  soil  and  subsoil  of  the  field.  Mark  out  in  the 
field  a  space  of  about  12  inches  square;  dig  round  in  a  slanting  direction  a  trench, 
60  as  to  leave  undisturbed  a  block  of  soil  with  its  subsoil  from  9  to  12  inches  deep ; 
trim  this  block  or  plan  of  the  field  to  make  it  fit  into  the  wooden  box,  invert  the 
•open  box  over  it,  press  down  firmly,  then  pass  a  spade  under  the  box  and  lift  it 
up,  gently  turn  over  the  box,  nail  on  the  lid  and  send  it  by  goods  or  parcel  from 
to  the  laboratory.  The  soil  will  then  be  received  in  the  exact  position  in  which 
it  is  found  in  the  field. 

In  the  case  of  very  light,  sandy,  and  porous  soils,  the  wooden  box  may  be  at 
once  inverted  over  the  soil  and  forced  down  by  pressure,  and  then  dug  out. 

WATERS.— Two  gallons  of  water  are  required  for  analysis.  The  water,  if 
possible,  should  be  sent  in  glass -stoppered  Winchester  half-gallon  bottles,  which 
are  readily  obtained  in  any  chemist  and  druggist's  shop.  If  Winchester  bottles 
cannot  be  procured,  the  water  may  be  sent  in  perfectly  clean  new  stoneware  spirit- 
jars  surrounded  by  wickerwork.  For  the  determination  of  the  degree  of  hardness 
before  and  after  boiling,  only  one  quart  wine-bottle  full  of  water  is  required. 

LIMESTONES,  MARLS,  IRONSTONES,  AND  OTHER  MINERALS.— 
Whole  pieces,  weighing  from  3  to  4  ozs.,  should  be  sent  enclosed  in  small  linen 
bags,  or  wrapped  in  paper.    Postage  2d.,  if  under  4  ozs. 

OILCAKES.— Take  a  sample  from  the  middle  of  the  cake.  To  this  end  break  a 
whole  cake  into  two.  Then  break  off  a  piece  from  the  end  where  the  two  halves 
were  joined  together,  and  wrap  it  in  paper,  leaving  the  ends  open,  and  send  parcel 
by  post.  The  piece  should  weigh  from  10  to  12  ozs.  Postage,  4€f.  If  sent  by 
railway,  one  quarter  or  half  a  cake  should  be  forwarded. 

FEEDING  MEALS.— About  3  ozs.  will  be  sufficient  for  analysis.  Enclose  the 
meal  in  a  small  linen  bag.    Send  it  by  post. 

On  forwarding  samples,  separate  letters  should  be  sent  to  the  laboratory, 
specifying  the  nature  of  the  information  required,  and,  if  possible,  the  object 
in  view. 

H.  M.  JENKINS,  Secrelary. 


(    xcviii    ) 

Mtmhtt^'  iSotantcal  ^Srtbtleseses. 


The  Council  have  provisionally  fixed  the  following  rates  of 
C3iarge  for  the  examination  of  Plants  and  Seeds  for  the  bandjlde 
use  of  Members  of  the  Society,  ivho  are  particularly  requested, 
when  applying  to  the  Consulting  Botanist,  to  mention  the 
kind  of  examination  they  require,  and  to  quote  its  number  in 
the  subjoined  Schedule.  The  charge  for  examination  must  be 
paid  to  the  Consulting  Botanist  at  the  time  of  application,  and 
the  carriage  of  all  parcels  must  be  prepaid. 

No.  1. — A  general  opinion  as  to  the  genuineness  and  age  of  a 

sample  of  clover-seed  (each  sample)    ..  ..  ..       55. 

„  2. — A  detailed  examination  of  a  sample  of  dirty  or  impure 
clover-seed,  with  a  report  on  its  admixture  with  seeds  of 
dodder  or  other  weeds  (each  sample)     ..  .#  ..     10s. 

„  3. — A  test  examination  of  turnip  or  other  cruciferous  seed, 
with  a  reix>rt  on  its  germinating  power,  or  its  adultera- 
tion with  000  seed  (each  sample)  ..  ..  ..     10i» 

„    4. — A  test  examination  of  any  other  kind  of  seed,  or  com,  with 

a  re^Ktrt  on  its  germinating  power  (each  sample)         ..     10s. 

„  5. — Determination  of  the  s|)ecies  of  any  indigenous  British 
plant  (not  parasitic),  with  a  report  on  its  habits  (each 
species)     ..  ..  ..  ..  ..  ..  ..       5«» 

„  6. — ^Determination  of  the  species  of  any  epiphyte  or  vegetable 
parasite,  on  any  farm-crop  grown  by  the  Member,  with 
a  rejwrt  on  its  habits,  and  suggestions  (where  possible) 
as  to  its  extermination  or  prevention  (each  species)     ..     10s, 

„    7. — Report  on  any  other  form  of  plant-disease  not  caused  by 

insects       ..  ..  ..  ..  lOs. 

„  8. — Determination  of  the  sixicies  of  a  collection  of  natural 
grasses  indigenous  to  any  district  on  one  kind  of  soil 
(each  collection)   ..  ..  ..  ..  ..  ..     10s. 

INSTRUCTIONS  FOR  SELECTING  AND  SENDING  SAMPLES. 

In  sending  seed  or  corn  for  examination  the  utmost  care  must  be  taken  to 
secure  a  fair  and  honest  sami)le.  If  anything  supposed  to  be  injurious  or 
useless  exists  in  the  com  or  seed,  selected  samples  should  also  be  sent. 

In  collecting  specimens  of  plants,  the  whole  plant  should  be  taken  up,  and 
the  earth  shaken  frum  the  roots.  If  jiossible,  the  plants  must  be  in  flower  or 
fruit.    They  should  be  packed  in  a  li;^ht  box,  or  in  a  firm  paper  parceL 

S]x?cimens  of  diseased  ])lant8  or  of  ]>ar.isites  should  l>e  forwarded  as  fresh  as 
possible.     Place  them  in  a  bottle,  or  pack  them  in  tin-foil  or  oil-silk. 

All  sijecimens  should  be  accompanied  with  a  letter  specifying  the  nature  of 
the  information  required,  and  stating  any  local  circumstances  (soil,  situation^ 
&c.)  which,  in  the  opinion  of  the  sender,  would  be  likely  to  throw  light  on  the 
inquiry. 

N.B. — The  above  Scale  of  Charges  is  not  applicahle  in  the  case  of  Seedsmen 
reguiring  the  ifervices  of  the  CansuUing  Botanist. 

Parcels  or  letters  (Carriage  or  Postaire  prepaid)  to  be  addressed  to  Mr.  AV. 
^ARBUTHERs,  P.R.S.,  25,  Wellington  Street,  Islington,  London. 

H.  M.  JENKINS,  Secretary. 
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BEDF0SD8EIBS. 

GoverHors. 
f Bedford,  Duke  of. . .  Wobani  Abbey 
■f-Wbitbread,  WilUam  H.. .  .SoutbiU  House,  Bedford 
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Addington,  Rev.  H.. .  .Henlow  Grange,  Biggleswade 
fBamett  Cbarles. .  .Stratton  Park,  Biggleswade 
tBdseett,  F.,  MJP.. .  .Tbe  Heath,  Leighton  Buzzard 
Bates,  Thomas,  Jan.. .  .Eaton  Green,  Luton 
Belcher,  Cbarles. .  .The  Crescent,  Bedford 
Biggs,  John. .  .Cubllngton,  Leighton  Buzzard 
fBIuQdell,  John  H...  .Woodside,  Luton 
Borgoyne,  Sir  J.  M.,  Bt,  M.P.. .  .Sutton  Park,  Potton 
Clarke,  William. .  .Brack  Farm,  Luton 
fCrawley,  J.  R.. .  .Melchbourne  Grange,  Bedford 

fCrawley,  John  S Stockwood  Park,  Luton 
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Fowler,  Francis... Henlow,  Biggleswade 
fFreeman,  Frederick. .  .Speedwell  Farm,  Wobum 
Higgins,  Colonel.  W.B.. .  .Picts*  Hill,  Bedford 
t Howard,  Cbarles. .  .Biddenham,  Bedford 
t  Ho  ward,  James,  M.P.. .  .Bedford 
James,  John  Prole. .  .Cople,  Bedford 
Kilpin.  W.  Wells. .  .Bickerings  Park,  Wobum 
Leigh,  John  Gerard. .  .The  Hoo,  Luton 
Llndsell,  Lieut-Colonel,  Fairfield  House,  Biggleswade 
Love,  Peter. .  .Midland  liow,  Bedford 
fOakley,  George. .  .Lawrence  End,  Luton 
Phillips,  Zochariah. . .Birchmoor,  Wobum 
PressUnd,  John. .  .Thurleigh,  Bedford  , 
Purser,  Henry. .  .Wellington,  Bedford 
Purser,  William. .  .Cople,  Bedford 
Bobios(X),  James  C. .  .Sterington,  Bedford 
Pobinson,  Joseph. . . Wilshamstead.  Bedford 
Rogers,  John. .  .Cbellington,  Bedford 
tRuascll,  Lord  C,  M.P. . .  .Drakelow  Lodge,  Wobum 


fSebright.  Sir  J.  G.  &,  Bart.  .Beechwpod,  Dnnstabl 

Sibley,  Robert... Annables  Farm.  Luton 

Smart,  W.  Lynn. .  .Linden,  Wobum 

StepheDSon,  Christopher. .  .Wobum 

Street,  Frederic. .  .Harrowden,  Bedford 

Street,  George. .  .Mauklen,  Ampthill 

Thomas,  John. .  .Bietsoe.  Bedford 

Thornton,  Harry. .  .Goldington  Boiy,  Bedford 

Trethewy,  Henry. .  .Silsoe 

fVallentine  JL3uiQ0tt  Lodge  Farm,Leighton  Buzzar 

Walker,  John. .  .Goklington,  Bedford 

Winters,  George. .  .Stratton,  Biggleswade 

Wythes,  F.. .  .Ravenaden  House,  Bedford 
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GcvemoTM, 
Carnarvon,  Earl  of. .  .High  Clere  Castle,  Newbury 
Craven,  Earl  of. . .  Ashdown  Park,  Shrivenham 
tEyre,  Charles. . .  Welford,  Newbury 
fLindsay.  Colonel,  R.  L..  M.P.. .  .Lockinge,  Wantagi 
Ormathwaite,  Lord. .  .Warfield  Pkrk,  Bracknell 
Palmer,  Robert. .  .Holme  Flu-k,  Reading 

Members, 
Akers,  Henry. .  .Black  Bourton,  Farlngdon 
Alderman,  Rev.  F.  C. .  .Kintbury,  Hungerford 
t  Aid  worth,  W... .  .FrOford,  Abingdon 
Allen,  George. .  .The  Manor  Farm,  Old  Windsor 
fAUfrey.  Robert. . .Wakefield  Park,  Reading 
Andrews,  Charles  J. .  .GreyfriArs  House,  Reading 
Armstrong.  H.,  M.D.. .  .Brook  House,  Bracknell 
Attenborough,  Richard. . . Whilby  Grove.  Readin 
Badcock,  Richard. . .Abingdon 
BaUey.  J.  R. .  .4,  Goley  HiU,  Reading 
Barker,  Walter  R.  H.. .  .Wantage 
Barrett,  John  B.. .  .Milton  House,  Steventon 
fBarrington,  Ytocouxtt,  MJ".. .  .Beckett,  Shrivenham 
BaskervUle,  Henry. .  .Crawsliay  Bark,  Beading 
fBenyoo,  R„  M.P.. .  .Eagtefleld  Honse.Reading 
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fBody,  R,  B.. .  .Hyde  End,  ShiiiBcld,  Readiog 
Boydell,  Harry  S.. .  .Sulbam,  Reading 
fBradshaw,  Capt,  R.N....Tabn(y  Lodge,  Abingdon 
Brebner,  James... Norfolk  Farm,  Windsor  Qt.  Park 
Bulkeley,  T.  F.. .  .Clewer  Lodge,  Windsor 
fBullock,  Ferdinand. .  .WanUge 
Bunbary,  Henry  M.. .  .Marlston  Honse.  Newbury 
fBumibton.  R.. .  .Hall  Place  Farm,  Maidenhead 
-{-Burr,  D.  Iligford. . .  Aldermaston  Court,  Reading 
Butler,  Capt  J.. .  .Kirby  House,  Inkpon,  Hungerford 
Case,  James... Upton,  Reading 
^.liamplon.  W.  Way  land. . .  .Calcot,  Reading 
-fOierry,  Goo.  Charles. .  .Denford  House,  Hungerford 
<1ark,  J.  U.. .  .Low  Wood,  Castle  Hill.  Maidenhead 
Clutterbuck,  Key.  J.  C.  .Tx)ng  Wittenham,  Abingdon 
■Codd,  H.. .  .Beenbam  Lodge,  Aldermaston,  Reading 
■Crowdy,  Q.  Frederick. .  .Faringdon 
Davles,  Jeukln. .  .Englefield,  Reading 
I)e  Momay,  Alfred. .  .Cold  Harbour,  Wallingford 
-f-De  Schroder,  Baron. .  .'ITje  Df  11,  Whidaor 
fDe  Vitre,  H.  D.. .  .Charlton  House,  Wantage 
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Eyre,  Henry  R.. .  .Shaw  House,  Newbury 
Forbes,  John  M.. . .Dropmore,  Maidenhead 
fFox,  Willittui. . .  Adbury,  Newbury 
i- Franklin,  Thomas. . . Ascott,  Wallhigford 
fFranklin,  W.  Taylor. .  .Ascott,  Wallingford 
•fGarland,  T.  Blond. .  .Hill&eMs,  Reading 
Garth.  T.  C. .  .Haines  Hill,  Reading 
•  JlUett,  Charles. .  .Lower  Haddon.  Faringdon 
fUoodlake,  F.  Mills. . . Wailley  House,  Faringdon 
-t<;ower,  John  L.. .  .Bill  Hill.  Wokingham 
<  iruham,  William. .  .Pewet,  Abingdon 
Griffith,  C.  Darby. .  .Ihidworth  House,  Reading 
lliinnam,  H.  J.. .  .Burcote,  Abingdon 
fHarper,  1-atimer. .  .Chilton  Cottage,  Hungerford 
Hercy,  John. .  .CruchUeld  House,  Maidenhead 
fHibbert,  Juhn. .  .Braywick  Lodge,  Maidenhead 
Ililliard,  Rev.  J.  A.  Sw. .  .Little  Wittenlium,  Abingdon 
HoUuway,  Thomas. .  .Tlttenhurst  Ixxlgc,  Sunninghill 
tHood,  Capt.  Hon.  A..  .Cumberland  IxKlge,  Windsor 
Hopkins,  John. .  .Tidmarsh  House,  Reading 
tHoward,  Hon.  James. .  .Hazelby,  Newbury 
JIumfrey,  Ilebcr. .  .Ashbuiy,  Shrivenham 
Hunter,  H.  L.. . .Beech  Hill,  Reading 
fHusacy,  R.  IL. . .Taplow  House,  Maidenhead 
Jemmett,  Alexander. .  .Biufield.  Bracknell 
t Jenkins,  John  B. .  .Kingstowne  House,  Abingdon 
Johnson,  Joseph. .  .Hii^h  Street,  Windsor 
Johnston,  A.  R.Heathcrley.Orowthome, Wokingham 
Jowett.  Rev.  J.  F. .  .Kingston  Bagpuze,  Abingdon 
Kimber,  James  W. .  .Tubney  Warren,  Abingdon 
-{-King,  John  G. . .Beedon,  Newbury 
King,  J.  Pittman. .  .North  Stoke,  Wallingfoni 
King,  W.  G. . . Warfleld  Hall,  Bracknell 
Kingsmill,  W.  H.. ..Sydmonton  Court,  Newbury 
irkaldie.  Viscount. .  .Windsor 
Lane,  LieuL-Culonel..  .Lilly  Hill.  Bracknell 
Tv»»r"  '»>AinaB...LIiUe  Wittenham.  Abingdon 


Lee.  GapUin  John.. .  .WooUey  nn,  IfaSdenbesd 
LentbaU,  E.  EyfBn. . .  Besselslelgh  Maoor.  AbiBglob 
Masterman.  T.  W.. .  .Gordon  Lodge,  Beading 
Mills,  John . . .  Pi  nkneys  Green.  Makkshead 
fMonck.  J.  Bli^. .  .Coley  Parle,  Be«ili« 
Moore.  E.  Wells. .  .ColediUl,  FaiiiwdoD 
Morland,  George  B.. .  .Abingdon 
Morley.  E.. .  .Brize  Norton,  Bunptoo,  FsrIngdoD 
fMorrison,  Charles. .  .Basildon  Psrk,  Beadhig 
Morshcad.  Sir  W.,  Bart. .  .Forest  Lodge. BinfieUl 
fMount,  W.  G.. . .  W^asing  Place,  Readiog 
'   Nalder.  Thomas. .  .Challow,  Wantage 
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'   Pritchard,  W.  T.. .  .Angel  Down  Farm,  WanUgs 
I  fPusey,  S.  E.  B.  B.. . .Pusey  Hoaae.  Faringdwi 
;  Quartly-Carter J.... Arborflekl. Beading 
I  Russell.  Sir  C.  Bart.. .  .Swallowfield,  Beading 
Sawyer.  Charles. .  .Heywood  Lodge,  Maidenhead 
Say.  R.  Hall. .  .Oakley  Conrt,  Windsor 
Sharp,  William. .  .Shottesbrook,  Maidenhead 
Shnter,  James. .  .Crooktaam,  Kewbary 
Spearing,  J.  B.. . . Hnrst,  Wokingham 
fStcvens,  Rev.  T.. .  .Bradfleld  RecUny,  Reading 
fSutton.  M.  Hop^. .  .Cintra  Lodge,  Beading 
Tait,  Henry. .  .S'.iaw  Fann.  Windsor 
'Ilioyts,  M.  c;.. .  .Salhumsted  Ilonae,  Beading 
fThrockmorton,  Sir  W..  Bt.. .  .Buckland,  Fkringdoo 
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fTucker,  Henry. .  .Bourton  Houae,  Shrivenham 
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Turner,  John. .  .Englefield,  Reading 
fT winch,  John. .  .Thames  Street,  Wlodaor 
Valpy,  R.  IL. .  .Enborac  Lodge,  Newboiy 
Waldron,  W.  B.. .  .Pou^iley,  Hnngeiloid 
Wallis.  George. .  .Old  Shifford,  Bsmptoo.  Faringdon 
Walter,  Captain  E.. .  .Tangley,  Wokingham 
Warden.  T.  F. . . .  Easttaampatead  Park,  WoUns^ 
Wasborough.  yv.  D.. .  .Slockham,  Wantate 
Wheble,  J.  J.. .  .Bulmerhoe  Conrt,  Beading 
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fWillianu.  G.. . .  Buckland,  Faringdon 
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Harttey.  Gilford  W.. .  .Rose  Hill.  Whitehaven 
Heskett,  WiUiam. .  .Pluropton  Hall.  Penrith 
Hetherington,  J.  R. . .  .Carleton,  Oariisle 
Hetherington,  R.  R. .  .Park  Head,  SiUoth 
Highfield,  George. . .  Blenoogo  House,  Wigton 
Hodgson,  W.  N.,  M.P. . . .  Newby  Grange,  Carlisle 
fHope,  Joseph. .  .>\Tioof  House,  Carlisle 
Howard.  Hon.  C.  W.  G.. .  .Na worth  Castle, Brampton 
f Howard,  Henry. .  .Greystoke  Castlo.  Penrith 
Hutchinson,  John. .  .Brougham  Castle,  Penrith 
Ingledew,  W.. .  .Soeugh  Farm,  Penrith 
t Jackson,  William... Oak  Bank.  Carlisle 
James,  Captain  W.  £.. .  .Barrodc  Lodge,  Carlisle 
t Jefferson,  Robert. .  .Preston  Hows,  Whitehaven 
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List  of  Governors  ami  Members  of  ike 


Jcfferbon,  Skultuii.  ..i'rcston  Hows,  WhitehaTen 
Jenkinson.  Wilson. .  .TheSchoose  Farm,  Workln^rton 
Law8on,Sir  Wilfrid,BtnM.P..Arkleby  HaU,  A!«patria 
fl^wBon.  W.. . .  Drayton  Hall,  Carlisle 
Hoffat.  Janies. .  .Kirklinton  Park,  Carlisle 
+Musgravo,  Sir  G.,  Bart...  .Edenhall,  Penrith 
Husgrave,  John. . . Wasdale  Hall,  Holm  Rook 
Nelson,  Thomas. .  .Catgill  Hall,  li^p^mont 
f  Nicholson,  James. .  .Blencaim  Hall,  }*enrith 
Norman,  William. .  .HaU  Bank,  Aitpatria 
01iphantrFerguson,Ci.  II.  H.3roadfieldHoiise,Car]i&lo 
t Parker,  T.  Holme. .  .Warwick  Hall,  Carlisle 
tParker,  William. .  .Carlton  Hill,  Penrith 
Pwailton,  Henry. .  .Snittlegartli,  Wlgton 
Kaven,  John. .  .St.  Helen's,  Muryport 
fltawlinson,  R.. .  .Sella  Park,  Whitehaven 
tRichardson,  John. .  .Tlie  Oaks,  Dalston.  Carlisle 
IU)bertson,  J.. .  .33,  Qaeen  Street,  Whitehaven 
Ross.  John. .  .The  Grove,  Ravensglass 
fSalkeld,  Thomas. .  .Holme  Hill,  Carlisle 
Sanderson,  Lieut.-Col.. .  .Kden  I^cey,  Penrith 
fSaunders,  C.  R.. .  .Xunwick  Hall,  Penrith 
Scott,  Jonathan. . .  Little  Crosthwaite,  Keswick 
Sharp/.Qranvillc. .  .Cardew  Lodge,  Carlisle 
Skead.  Joseph. .  .Calder  Bridge,  Whitehaven 
tSmith,  George. .  .The  Luham, Penrith 
Smith,  George. .  .Fitz  Farm,  Aspatria 
fSpedding,  John  J.. .  .Greta  Bank,  Keswick 
fStaniforth,  Rev.  T.. . .Storrs  Hall.  Whidennerc 
fStanley,  William. .  .Ponsonby  Hall,AVliitehavcu 
fSUrUng,  John. .  .Bridekirk,  Cockermouth 

Sweeten,  B.  T .Vshgrove,  Penrith 

fTaylor,  John. .  .Bamfoot  House,  Wigton 
fThompson,  Anthony..  .Cross,  Whitehaven 
+ Thompson,  Robert. .  .Inglewood  Bank,  Penrith 
Thompson,  Thomas  C .  .Milton  Hall,  Brampton 
Tinkler,  Robert. . . Penrith 
tTodd,  John. . . Mireslde,  Wlgton 
Towerson,  Jobu ...  Whitehaven 
Tweddle,  John. .  .Askerton  Castle 
Unthank,  John . . .  Netherscales,  Penrith 
Vane,  Sir  H.  R..  Bort. .  .Hutton  Hall,  l»enrith 
\'arty,  Thomas. .  .Stag  Stones,  Pfenrith 
tWiun,  W.  FothcrglU. .  .Bower  Bank,  Pcarith 
Wyndbam,  Horace  U.. .  .Cockermontb 


DEBBT8HISE. 

fBelpcr,  Ix)rd. .  .Kingston  Hall,  Derby 
Evans,  Thomas  William. .  .Allestree  Hall,  Derby 
fHeywcKxl,  Sir  T.  Perclval.Bt..  .Doveleys,  Ashbourne 
t Vernon,  I^rd. .  .Sudbury  Hall,  Derby 

Abell,  John. .  .Middleton  Park,  Sudbury,  Derby 

BakewcU,  Charles  Henry. .  .Quomdon,  Derby 

Barker,  J.  H.. .  .Rowsley,  Bakewell 

fBland,  Henry  Wainwright. .  .Barlow,  ChttitcrfieUl 

■fBroadhurst,  John. .  .Foston,  Derby 

Bromley,  John . . .  Derby 

Canomcll.  C. . .  .Norton  Hall 

Cpi-iiion  John  AVil8on...Wormhlll,  Buxton 


,  tCarrington.T.S.T....KatOD,DoTerkl8e^I>erly 
;  Cliambers,  John... The  Hoist,  TibduIlpAIfiretoii 
i  Cbawncr,  Ridurd...HareUUI,I)oTeiidee^DCTli]r 
Clark.  WilUam. . .  Alfbeton,  Dcorby 
■tCokc,  Hon.  E.  K.. .  .Longfonl  HaU,  Doty: 
I  0>leman, John... Fiaric Mock, QooinloD, Derby 

C^pestake,  T.  G.. .  .Brailsford,  Derby 
'i  Cottingham,  John  G. . .  .CSiatgworth.  Cboiterflekl 
!   Cox.  Samuel  Walker... ^KNMkm Cottage,  Dexby 
I   Cox,  WilUam. .  .BraUBford,  Derby 
I  Cox,  WUliam  Thomas. .  .Spondon  HaU.  Dsiby 
i   Crewe,  Sir  J.  H.,  Bart. . .  .CaUce  Abbey,  Derlqr 
Crompton,  George^ .  .Chesterfield 
Crompton,  John  George. .  .Derby 
Denman,  Lord . .  .Middleton  HaU,  BakeweU ' 
fDixon,  George  M. . .  .Bradley  HaU,  Ashbourne 
Etches,  Edward. .  .Derby 
Evans,  Samuel. .  .Darley  Abbey.  Derby 
fPeilden,  Robert. .  .Cbxbench.  Derby 
Fox,  Frederick  F.. .  .MeUxmme,  Derby 
fGardom,  T.  W.. .  .llie  Yeld,  fiaalow,  CbettHfltU 
Greaves.  WilUam. .  .BakeweU 
Hardy,  Artlmr. .  .Mackley  Hoqm^  Sodboiy 
Hardy,  Bei^amin. . .  Ashover,  Cheeterfldd 
Horker.  James. .  .Tibehelf,  Alfireton 
I   Harris,  John . . .  Matlock 
I  Harrison,  John,  J un. . .  .Snelston  UaU.  ^VabbomQt 

Haywood,  George. . .Derby 
I   Haywood, James... Derl^ 
i   Hubbersty,  Henry  A. . .  .Buxton 
:   Hubbersty.  William  P.. . . Wlrkewortli 
I   Hurt,  Albert  F.. . .  Alderwaaley.  Belper 
;  Johnson,  Robert. .  .Kirklreton.  Wirkswmrth 
Jowitt,  Christopher. .  .Phlterton,  Chesterfield 
,  fLea,  John . . .  Mackley  Farm,  Sudbuiy,  Deity 
t Lucas.  IJemard... Chesterfield 
-j-Mickleihwait,  Rev.  J.. .  .Shirley  Ylcange,  ^eriif 
Mundy.  William. .  .Maricheaton,  Derlij 
Murray,  GUbert.  ..Elvaaton  Outle,  Derby 
Nesfield,  R.  M.  N.. .  .CasUe  HiU.  BakeweU 
Kewton,  Charles  E. . . .  Mickleorer.  Deitj      • 
Nodder,  Rev.  J.. .  .Marsli  Green.  CbetterfleU 
Nuttall,  James. .  .Clhoddesden,  Derl^ 
Oakes.  T.  H.. .  .Riddings  House,  Alfireton 
Parkin.  John. .  .Idridgehay,  Wirksworth 
Prince,  John. .  .Foston  Hall  Fum.  Derl^ 
Radford.  WilUam. .  .Thulston,  Derl^ 
Robson,  S.,  Jui^. .  .Melbourne 
!  Scarsdale,  Lord... Kedleston  HaU.  Deilqr 
SitweU,  Rev.  H.  W.. .  .Stalnsl^  Uoaa^  Derlqr 
SitweU,  R.  S. . . .  Merley,  Derby 
.  Story,  J.  B....LockhlgtonHaII.Der^}• 
,  Strelly,  R.C....Oakcrthorpe,Alfreton 

fStrutt,  Hon.  Arthur. .  .DoiBeld.  Derby 
I  fStrutt,  Hon.  Frederick. .  .Kingston,  Derby 
I  Tattersall.  Charles . . .  Burbage  Houae^  Boxtoa 
Taylor,  Thomas. .  .Helton,  Wirksworth 
Thomson.  Jobn. .  .King's  Newton,  Derb>' 
fThomhiU,  W.  Pole. .  .Stanton  HaU,  BakeweU 
Woolley,  Joseph. . .  AUestree,  Derby 
Wright,  Francis. .  .Osmastou  Manor,  J>eTby 
Wright,  Frank. .  .HUl  Top  Farm.  AAboame 
^\'right,  John. .  .The  Terrace,  Chesterfield 
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DEVOHSHIBE. 


:uo.  Earl. .  .CasUe  Hill,  South  Molton 
;rtnans,  Earl  of. .  .Port  Eliot,  Dcvonpcrt 

Membtrt. 
Sir  T.  D}ke,  Bt.,  M.P..  .Sprydoncotc.  Exeter 
George...  Dolton 
,  Evan. .  .Filklgb,  Chudleigh 
rohn...Plyrauuth 

J.  Froude. .  .Stocklelgb  Court,  Creditun 
.  E.  Gasking. . .  Plymouth 
John... Countess  Weir,  Exeter 
Henry. .  .South  Street,  Exeter 
[)eeble. .  .W'olsdon,  Devonport 
Hext. .  .I>ower  Durnford  Street,  Stonehousc 
George. .  .lloborough  House,  Barnstaple 
il,  John. .  .Pamflete,  Ivy  bridge 
1,  Charks  F.. .  .Compton  Villa,  Plymouth 
,  ThoMias. .  .Colliprlest  House,  Tiverton 
,  W.  H.  Pule. .  .Antony  House,  Devonport 
iter-Gamier,  J.. .  .South  Sydenham,  Tavistock 
;11.  il.. .  .Barton  House,  Morchanl  Bkhop 

r.:njamin  W Newcombe  IIou>e,  Creditoh 

a.  lx)rd. .  .Ileanton  Saichviile,  B  aford 

W.  F Woodtown,  Ilorrabridge 

9,  .John. . .  Wonhara,  Hampton 
<lr  H.  Ferguson,  Bi.,  M.P  .  ..(>eedy,Credito« 
fames. .  .Flition  Biirton,  North  Molton 
Tanner... Barton  Kostash,S«nuh  Molton 
,  E;irl  of. .  .Powderham  Castle,  Exeter 
id,  James. .  .The  Beeches,  Axuiiuster 
John. .  .Bovey  Tracoy 
Tames. . .  Artisconilw,  Tjn  i>to<  k 
',  E.  Simcoe. .  .The  Grunge,  Houiton 
vorth,  Sir  J,  BarL. .  .Wear  House,  Exeter 
.  lUchard. .  .Sharpham,  Totnea 

H.  J Spriddleslone,  Brixton,  Plymouth 

Samuel. .  .TrafalRar  House,  Plymouth 

nr  E.  M.,  Bart Wldworthy  Court,  Honiton 

r,  Charles  E Luscombe,  Dawllsh 

?n,  W.  H Branipford  Speke,  Exeter 

tt.  John. . .  Bishops  Court.  Exeter 
,  Charles. . .  Wisconibe  Park.  Honlton 
John. .  .Pultimore,  Exeter 
lade,  John . . .  Bolham,  Tiverton 

'T,  John  H Marldon,  Totnes 

le,  Uev.  John. .  .Clystbydon,  CoUumpton 
on.  Jf>hn  G., .  .Cross  House,  Torrlngtoii 
ikf.  Rev.  W.  H....Meshani.  S^utb  Moltuii 
iwuy.  Sir  John.  Bart....E^<'t,  Honlton 

gt<  n.  E.  T Beactm  Downcs,  Exeter 

William..  .Torquay 

fohn. .  .h>lgew<)r:hy,  Morch.ird,  Tiverton 
,  Sir  Mas.-<>y,  Bt.,  M.P.. .  Maruitow.  Roboroujrh 
^r.  Riehard..  .C<>inl>\  Honiton 
n,  <filson..  .Tavistock 

,  James. .  .South  View  House,  Xorth  Molton 
William..  .IMx's  F.eM,  Exeter 
,,  Thomas, .  .Tliorvtrton.  Cullompton 
,  Earl  of. .  .S.jltram.  Plynipton 


Mount  Edgecnmbe,  Earl  of . Ml  Edgecumbe,Deronposi 
Norman,  G.. . .  Dinnaion,  Swimbridge,  BamsUplo 
Norrington,  Charles. .  .Catte  Down,  Plymouth 
fNorthoote,  Kt  Hon.  ^r  S.  Bt.,  M.P..Pynes,  Exeter 
Pennell,  H.  R. .  .DawlKih 
Phlllipe,  Thomas. .  .IMnceas  Square,  Plymouth 

Pidgeon,  Hubert  H Great  Torrington 

JMke,  John. .  .Antony,  Devonport 
Porter,  William. .  .Hembury  Fort,  Honitou 
-{-Portsmouth,  Earl  of. .  .Eggesford  House 
lYideaux,  Sir  E.  S.,  Bart.. .  .Netherton,  Honiton 
flYoby,  Rev.  W.  H.  B.. .  .Colyton  House,  Axmlmter 
<^uartly,  John. .  .Champson  MolLind,  South  Molton 
flUdcliffe,  C  Lopes. . . Derriford,  lamerton  Foliott 
KiddelU  Mivjor-General . .  .Oiklands,  Chudleigh 
RidKv^ay,  Captain  A.. . . Blackanton,  Totnes 

Sanders,  E.  A Stoke  House,  Exeter 

Scarborough,  John  L Colj-ford,  Axmmster 

fScmtton,  D.  R.. .  .Ogwell,  Newton  Abbott 
Shepheard,  Joseph. .  .Torpoint,  Devonport 
Smith,  H.  Trcfusls. .  .Devonport 
.Smith,  WillUm. .  .High  Hoopem,  Exeter 
Stark.  W.  P.  Wilkinson. ..2,  Engadina,  Torquay 
f Stevens,  J.  C  Moore...  Winscott,  Torrington 
fStowey,  Augustus... Kenbury  House,  Exeter 
fStrode,  Major.  .Newnham  Park,  Plympton  St.  Mary^ 
i'anner,  J.  M,... King's  Nymptou  Pork,  Chumleigh/ 
Tanton,  E.. . .HlU  Farm,  Torrington 
fTaylor,  Richard.. .Laogdon  Court,  Plymouth 
Thomson,  Colonel... Broomford  Manor.  Exbounic 
Trood,  Edward...Matford  House,  Exmlnster 
tTroyte,  a  A.  Vs.. .  .Huntsham  Court,  Bampton 
iunier,  George. .  .Brampford  Speke,  Exeter 
Turner,  James  T...  .Thorverton,  Cullompton 
fWalrond,  J.  Walrond. .  .Broadtield,  Cullomptoa 
Ward,  Samuel... St.  David's.  Exeter > 
Wat«on,  K.  H.. .  .Dorsely,  Uarberton 
fWebber,  Charles  H . . . .  Buckland,  BamsUple 
fWest,  R.  Thornton. .  .Strealham  Hall.  Exeter 
Willett,  John  S.. . .  Pettioombe.  Torrington 
Wippell,  Henry. . . Alphington,  Exeter 
Wroth,  Edward. .  .Bigbury  Court,  Ivybridge 
fWyndham,  J.  Evelyn. .  .Exmooth 


D0B8ETSEISE. 

(fowmors* 
llchester.  Earl  of. .  .Melbnry,  Dorchester 
f  Portman,  Lord. .  .Bryanston  House,  Blondford 

Hewiben. 
t Baker,  Sir  E.  Baker,  Bt..  .Rsnston  House,  BlandfordV 
Bei\jafleld,  N.. .  .Motcombe.  Shaftesbury 
Bennett,  Stephen  White. . .  Wareham 
Bingham,  Col.  R.  H. .  Bingham's  Melcombe,  Dorchester: 
Bridge,  Thomas. . .  Wynford  Eagle,  Dorchester 
Buckman,  Professor. .  .Bradford  Abbas,  Sherborne - 
fliurt,  H.  C. . . Witchampton,  Wlmbome 
-H'alcraft,  J.  H. . . .  Kempstone,  Cbrfe  Ca>tle 
1  hick,  John. .  .Compton  Vallencc 
(  hick,  Thomas. .  .Strattoo,  Dorchester 
•  rane,  James. .  .Tolpaddle,  Dorchester 
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List  of  Governors  and  Members  of  the 


IMgby.  G.  D.  Wingficld. .  .Rherbome  Castle 
Dlgliy,  Lord. .  .Minternc  Honsc  Dorcliestcr 
Dowden,  Thomas  E.. .  .Roke  Fans,  Bere  Regis 
f  Drax,  J.  S.  W.  Erie. .  .Cbarlborongh  Purk,  Blandrord 
f  Eddigon.  Francis. .  .60.  High  West  Street,  Dorchester 
Ethelston,  Rev.  C.  W.. .  .Up  Lyme,  Ijine  Regis 
Evans,  George. .  .Wimbome 
Evans,  Captain  T.  B.. .  .Uddens,  'Wimbome 
fFurrer,  0.  W. . .  .BInnegar  Hall,  Wareham 
FilUter,  Freeland. .  .St.  Martin'u  House,  Wareham 
Flower,  Charles  Hemy. .  .France  Farm,  Blandford 
+Floyer,  John.  M.P.. .  .Stafford,  Dorchester 
Fookes,  Henry. .  .AMiitechnrch  Farm.  Blandford 
Ford.  John. .  .Rnshton  Farm,  Blandford 
Fnunpton.  Honry. .  .Okers  Wood,  Dorchester 
Fry,  Thomas. . .  Baglake  Farm,  Dorchester 
Galpin,  George. .  .Tarrant  Keynston,  Blandford 
Gnlpln,  John. .  .Dorchester 
fOcnge,  Richard. .  .Paddleton,  Dorchester 
fGoodden,  John. . .  Over Compton,  Sherborne 
Ilambro,  Charles,  M.P.. .  .Milton  Abbey,  Blandford 
Hardhig,  James. . .  Waterson,  Dorchester 
ilomer,  John  G.. .  .Martinstown,  Dorchester 
Huxtable,  Archdeacon. .  .Sutton  Waldron,  Bbndford 
James,  J.  W. . . .  5Iappowder,  Blandford 
Kindersley,  E.  Leigh. .  .Clyffe,  Dorchester 

Lambert,  W.  C Stepleton  Manor,  Dorchester 

Legg,  T.  Fry. .  .Burton  Bradstock,  Brldport 
Legge.  Benjamin.. .Litton  Cheney,  Dorchester 
Luff,  J.  W. . .  .('anford,  Wimbome 
Mayo,  Henry. .  .Cokcrs  Frome,  Dorchester 
fModlycott,  Sir  W. C,  Bt.. .Milbome  Port, Shnrlwrn? 
fPaget,  Colonel.  ..Park  Homer,  Wimbome  ^Ilnster 
Palmer,  Rob«^rt. .  .Bexington,  Brldport 

l»itflold,  A.  J Eypp,  Symondsbnry,  Brldport 

Iltfield,  .Tohn... Symondsbnry,  Bridport 

fPop**,  John. .  .Symondsbnry,  Bridport 

i-Portman,  Hon.  W.  H.  ».,  M.P. . . .  Biyanston,  BlanU- 

ford 
Randall,  R.  G....Winfrith,  Dorchester 
Rodgott,  Miles. .  .Sandford,  Wareham 
Saunders,  T.  Chapman. .  .Watercombe,  Dorchester 
8huflesbur>',  l-jirl  of,  K.G.. .  .St.  Giles's,  Cranboume 
Sheridan,  R.  Brinsley. .  .Frampton  Court,  IXsrclu-stor 
Smith,  J.  Azarlah. .  .Bradford  Peverell,  Dorchester 
fSpurr.  Anthony. .  .Dowlands,  Lyme 
Sturt,  H.  Gerard,  M. P..  ..Crlchel,  Wimbome 
•f-'lTiomppon,  William . . .  Weymouth 
•|-Vavasour,  Sir  H.  M.,  Bart.. .  .Beamingter 

V<JS8,  W.  J West  Hucknowlo,  Corfc  Castle 

Wild,  ICdward  .1.. . . Lulworth  Castle,  Wareham 
t^\'iUiams,  Robert. . .  Bridebead,  Dorchester 


DUEHAM. 

t Bowes,  John. .  .Strc-.itliam  Castle,  Stoindrop 
Memhcrf. 

Allison,  James  John. .  .Sunderland 

Apperley,  Newton  W...Kainton  Gate,  Fence  Houses 

Archer  Thom-*?,  jun.. .  .Dunston,  Gateshead 


fBackhouse,  Edmmid,  MJ*.. .PioUon  HIII,  DtrlingUn 
Bainbddgp,  Robert  S.. .  .Cheetbam  HaD,  Staindrap 
Blenkinsop,  John. .  .Simon  Side  Hoose,  Soath  SUeldi 
Bolam,  Harry  G.. . .Keverstone,  Staindrop 
Boyd,  IC  Fen  wick. .  .Moor  nonae,  Dmrfaam 
f  Briggfl^  Captain  a  J.. .  .Hyltoo  Castle,  Sundatad 
Brodle.  John. .  .Braken  House,  Melaonby,  Darliogtoo 
Brown,  Ralph. .  .>Vhlckbain,  Gatesbead 
Bulmer,  Jeffery,  Jon. . .  MiddIetoa-on*Rov.  DarUngkoB 
Burden,  Rowland. .  .Castle  Eden,  StocktoiH»-Teei 
fCadle.  Miles. .  .Stockton-on-Tees 
Clarke,  Nathaniel . . .  Beamish  Park,  Fence  Houes 
riea8l)y,  R.  H.. .  .Bruomside  House,  Dnrliam 
fCochrane.  A.  IL. .  .Langton  Grange,  Darlingtoa 
Crawford,  John. .  .Lnmley  Park,  Fence  Hiontet 
Darling.  Robert. .  .Plawgworth,  Fence  Honset 
Dent,  Ralph  John. .  .Streatbam  House.  DarUngtn 
P^aston,  George. .  .Horsley  Hill,  South  Shieldi 
f  Easton,  James. .  .Nest  House,  Gatesbeftd 
fEden,  John.. .  .Beamish  Park,  GIi£atn--le-Stn«t 
Ettrick,  Anthony. . .  North  Hrlton,  Sunderiand 
Farley,  Stephen  L. . .  .Cheiter-le-Stjreet 
Fawcett,  John. .  .Durham 
Finney,  Samuel. .  .Gateshead 
Forster.  George  E.. .  .Washington,  Duriiani 
Fowler,  James. .  .Park  Hill  House,  Ferzy  Hfll 
FameL«,  John. . .East  Hill,  Ooxboe.  Feny  Hill 
Gillow,  Rev.  Charlie. .  .Urhaw  College,  Durham 
fGrcenwell,  Thomas. . .  Broomshields,  Dtrlii^toD 
Hawdon,  W.  W..  .Walkerfleld,  Staindrop,  Dorium 
Hcadlam,  Morley.  ..Whorl ton,  Darlingtoo 
fHeadlam,  Right  Hon.  T.  E.,  M.P.. .  .GHmoobjEall, 

Bamard  C^u>tlc 
Henderson,  John. .  .Horsely  Hall,  South  ShidJi 
Heslop,  Isaac. . . Un»eth,  Chester-le-Street 
Hunt,  A.  H.. .  .Birttey  House,  Chester-Ie-Strett 
Hunter,  John  J.. . .  Whickham  Grange,  Gatesbtid 
Hutt,  Right  Hon.  Sir  W.,K.C.B., M.P... Gihside Hall. 

Gatet^heod 
.Johnson,  Edward. .  .The  Deaneiy,  dieiler-IfrAnet 
.l(ilnit<on,  F.  D.. . . Aykleyheads,  Durham 
Kay,  Hic1mrd...Forcett  Valley.  I>arlingtan 
Liddfll,  (ieorge,  Juu  . .  .Great  Chilton,  Feny  Hill 
Liddell,  Hon.  H.  G.,  M.P.. . .  Ravcnswortta  CuUe 
3Iiiclaren,  Henry. .  .Offerton  if  all,  Sanderiand 
Macloren,  William. .  .Herrington  Hill,  Sunderland 
Michell.  John. .  .Forcett  Pwrk,  DarUngton 
Milbank,  A.  Sussex. .  .Bamard  Castle 
]\fonks,  James. .  .Aden  Cottage,  IHirham 
Muore,  George. .  .White  Hall, Wigton 
Morgan,  lieorge. .  .Cleves  Cross,  Ferry  Hill 
Morgan,  M. . .  .Coppy  Crooks,  Biaht^  Auckland 
.^lorton,  H.  T.. .  .Biddick  Hall,  Fence  Houses 
-fOgden,  John  M.. .  .Sunderland 
Parrington,  John. .  .Braixx'peth,  Durham 
fPcase,  J.  W.,  M.P.. . . Woudlanda.  DarUwtgn 
fPease,  Edward. .  .Grcencroit  West,  DarlinglOD 
Q\ielch,  J.  Bewick. .  .Bowbum  House,  FenyhUl 
Ravensworth,  Lord.  .Ruvensworth  Oastle,  ( 
Rcay,  Matthew. .  .Hcworth,  Gateshead 
Rowlandson,  Christopher    . .  .The  College,  Durium 
Rowlandfion,  Samuel. .  .The  College,  Durham 
fRowhmdson,  S.. .  .Newton  MorreU,  DarllngtflD 
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r.  Freshfield. .  .Keverstone,  Darlington 

V.  Thomas... Keverstone,  Darlington 

Thomas. .  .Durham 

Ison.Rcv.  E.  H..nermitage, Chester- le-Street 

lenry. .  .Eshe  Hall,  Durham 

,  William. .  .Lambton,  Fence  Houses 

\V.  Stow,  jun Darlington 

,  George. .  .Spinnymoor  House.  Durham 

on,  James. . .  Bishop  Auckland 

on.  Rev.  "William . . .  Eshe  Land,  Durham 

R.  C,...Owton   Manor  House,  Greetham. 
:on-on-Tees 

,  Young,  jun 39,  Xorth  Bailey,  Durham 

',  Henry. .  .Trench  Hall,  Gateshead 

a.  Rev.  W.  F Bamingham,  Darlington 

on,  P.  S. . .  .Mount  Oswald,  Durham 

on,  Robert. .  .Little  Chilton,  Ferry  Hill 

ison,  Sir  H.,  Bart.,  M.P...  .Whitburn  Hall, 

!rl;-.iui 

son.  Rev.  R.  H.. .  .Hurworth,  Darlington 

Charles. .  .Shotley  Park,  Durham 
1,  R.  Bassett. .  .Cliffe  House,  Darlington 
lohn . . .  Harewood  Hill.  Darlington 
•,  W.  A.. .  .Sadberge  Hall,  Darlington 


Governors. 
Id, Samuel. .  .Gosflcld  Hall,  Halstead 
•r,  Edward. .  .Higham  Hall,  Woodford 

ifertibers. 

,  T.  Shaw  Hellier. . .  Witham 

I,  Alexander  R. . .  .Colcmans,  Prittlewell 
John . . .  Hockley,  Raylcigh 

y,  W.  Leatham. .  .Knotts  Green,  Leyton 
Williiim  James. .  .Chelmsford 
H  IL,  M.P.. .  .Hey bridge,  Maldon 

rst,  William  P Frating  Abbey,  Colchester 

>seph  Fennell . . .  Morrell  Roothing.  Dunraow 
rooke.  Lord. . .  Audley  Knd,  Saffron  Walden 
Thomas. . .  Buttsbury,  Ingatcstone 
Lieut.  Col.  S.  B.  R.,  M.P. .  Spains  Hall,  Braintrce 

II,  Pklward. .  .Chappol,  Halstead 
harle8...Nazlng 

Edward. .  .Ewell  HaU,  Kelvedon 
•ol,  Edward. .  .Feering  Bury,  Kelvedon 
Westwood  W.. .  .Bowes  House,  Ongar 
,  J.  R..  Three  Chimneys,  Ridge  well,  Halstead 
1,  Henry. .  .Little  Eaaton  Manor,  Dunmow 

,  James.  Jun Boynton  Hall,  Chelmsford 

John. .  .The  Koos,  Saffron  Walden 

1,  H.  S,. .  .Chelmsford 

1,  B.  B.. . .Monkhams  Hall.  Walthara  Abbey 

Edward. .  .Writtle,  Chelmsford 

:dpel. .  .Blake  Hall.  Ongar 

Charles  M Witham 

H.  M Bcverh  y  Villas,  Colchester 

Robert  C Southmlnstcr,  Maldon 

,  James. .  .Great  Badduw,  Chelmsford 
;on,  William..  .Gielmsford 
imuel  H.... Maldon 


Francis,  Frederick. .  .Kamsden  HaU,  Billerlcay 
Gilbey,  Walter. .  .Hargreaves  Park,  Stanstead 
fGonne,  Charles.  ..Warley  Ix)dge,  Brentwood 
Griggs,  George. .  .Oaklands,  Romford 
fGurdon,  William... Bran tbam,  Manningtrce 
tGurdon-Rebow,Hector  J..Wy  vcnhoe  Pk.,  Colchester 
Hall,  CoUinson. .  .Navestock,  Romford 
Hanbury,  Osgood,  jun. . .  .Howe  Hatch,  Brentwood 
Hurdy,  James. . . Jaqnes  Hall,  Manningtree 
Havers,  William. . .  Bacon's  Farm,  Mountnessing 
Heathcote,  R.  Boothby. .  .Friday  Hill,  Chingford 
Hobbs,  William. .  .Derwards  Hall,  Bocking 
Honywood,  Mrs.. .  .Mark's  Hall,  Kelvedon 
Hope,  William. .  .Parsloes,  Barking 
Hunt,  Reuben. . .Earls  Colne 
HuUey,  Jonathan. .  .Rivenhall  Hall,  Witham 
Impey,  William. .  .Broomficld  Hall,  Chelmsford 
t Jonas,  F.  M..  ..Chrishall  Grange,  Saffron  Walden 
f  Jonas,  George. .  .Ickleton,  Saffron  Walden 
■f-Kemble,  Thomas. .  .Run well  Hall,  Chelmsford 
King,  George. .  .Saffron  Walden 
Knight,  Joseph. .  .Inworth  Grange,  Kelvedon 
+Lay,  John  Watson. .  .Walcotts,  Great  Tey 
fLennard,  Sir  T.  B.,  Bart.. .  .Belhus  House,  Avely 

tlx)wndes,  G.  A Barrington  Hall,  Harlow 

Mcintosh,  D.. . .Havering  Park,  Romford 

Marriage,  John.. .Moulsham  Lodge,  Chelmsford 

Mashiter,  Tliomas. .  .Priests,  Romford 

Masters,  A.  E..Nevendon  HalUWickford, Chelmsford 

Mechl,  John  J.. .  .Tiptree  Hall,  Kelvedon 

Meeson,  W.  T.. .  .Doggetts,  Rochford 

fMeyer,  Herman,  P.  D.. .  .Little  Laver  Hall,  Ongar  ' 

"j-Meyer,  P.  Herman. .  .Stondor  Place,  Brentwood 

Moss,  Benjamin. .  .Ashington  Hill,  Rochford 

Xewcorabe,  Samuel . .  .White  Crofts,  Orsett 

Page,  W.  jun.. .  .Southminster,  Maldon 

f  i'apillon,  P.  0.. .  .Lexden,  Colchester 

Parsons.  C. .  .North  Shoebury  Hall,  Rochford 

Paxman.  James. . .Bank  Buildings,  Colchester 

Payne,  Henry. .  .Birdbrook.  Halstead 

■t Perry- WatlUigton  J.  W.. .  .Moor  Hall,  Harlow 

Pertwee,  James. .  .Boreham,  Chelmsford 

Phillips,  J.  R.  S.. .  .Riffhams  Lodge,  Danbnry 

Piggot,  J.  Algernon. .  .Beckingham  Hall.  Witham 

I'uckridge,  A.  F Higham  Court,  Woodford  Green 

Quy,  Edward. .  .Goldhanger,  Maldon 

Rand.  William... Saffron  Walden 

liay,  R.  H.. .  .Walden  Hall,  Saffron  Walden 

filay.  Samuel. .  .Great  Yeldham.  Halstead 

Ridley,  T.  D. . . .  Chelmsford 

Piist.  Isaac. .  .Brantbam  Hall,  Manningtree 

fRoss,  James. .  .Hatfield,  Broad  Oak 

fliosslyn.  Earl.  ..Easton  Lodge,  Dunmow 

Rust,  W.  II...  .Falconers  Hall,  Chelmsford 

Sandle,  William... Great  Bardfitld,  Braintreo 

fScragg.  William. .  .Great  Clacton,  Colchester 

Sewell,  Daniel. . .  Beaumont  Hall.  Colchester 

Shirley,  T.. . . Pond  Cross  Farm.  Newport 

Smijih,  Sir  W.  B.,  Bart. .  .Horham  Hall 

fSmith,  Sir  C.  Cunliffe  W.,  Bart.. .  .Suttons,  Bomford 

Smyth,  James. .  .Peasenhall,  Witham 

fSnell,  John  F.. .  .Witham  House 

Stable,  R.  Scott. .  .George  Lane,  Woodford 
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Stane,  J.  Bramston. .  .Forest  Hall,  Ong.ir 
Sturgeon,  C. .  .South  Ockendon  Hall,  Komford 
Swordcr,  W.. .  .Tawney  Hall,  Romford 
SymondBon,  G.. .  .Upshire  Hall,  Walthom  Abbey 
Tayler,  Rowland. .  .Colchester 
Teverson,  Henry. .  .High  Garrett,  Braintree 
f Thompson,  W.,  jun.. .  .Tborpe-lc-Soken,  Colchester 
tXownsend,  Rev.  C.  G.  G. .  .Hatfield  Peverell,  Chelms- 
ford 
Tyler,  John. .  .I-.eyton 
+Vaizey,  John  R.. . .Att woods,  Halstead 

Vickerman,  Charles  R Thoby  l»rlory,  Brentwood 

Wagstaff,  T.. .  .Stlfford,  Romfonl 

Ward,  John. .  .Kast  Menwa,  Colchester 

fWarren,  Rev.  J.  C.  B.. .  .Horkesley  Hall,  Colchester 

Webster,  Charles. . .  Waltham  Abbey 

Welch,  Henry  James... Bendysli  Hall,  Radwlnton* 

Saffron  Walden 
fWestem,  Sir  T.  Bart. .  .Felix  Hall,  Kelvedon 
tWestem,  T.  Sutton. .  .Felix  Hall,  Kelvedon 
fWesthorpc,  Rev.  R.  A. . . .  Bemen*  Roding,  Ongar 
fWhite,  A.  Holt. .  .Clement's  Hall,  Rochford 
Whitlock,  F. .  .Lovingtons,  Great  Yeldham,  Halstead 
AThitlock,  John. .  .Great  Yeldham  Hall,  Halstead 
WIngfleld,  R.  Baker. .  .Oraett  Hall,  Romford 
Wood,  George. .  .Rochford 
Woodward,  F.  Spencer. . . threat  Saling,  Braintree 
Woodward,  Henry. .  .Stanway  Hall,  Colchester 


GLOTTCESTEBSHIBE. 

Gocemori. 
fBarkcr,  John  Raymond. .  .Fairford  Fi&ilc,  Fairfurd 
fGoldsraid,  Sir  F.  H.,  Bt.  .Rendcomb Pk.,  Cirencester 
Hale,  Robert  BLigdcn. . .  Alderley  Park,  Woltou 
Hartley,  W.  H.  H..  .Lye  Grove,  Cross  Hands,  Sodbury 
fllolford,  R.  S.,  M.P.. .  .Weston  Birt  House,  Tetbury 
fNorthwick,  Lord. .  .Moreton*in-the- Marsh 
Sotheron-Estooort  Rt.  Hn.T.  H.  8. .  .Estcourt,  Tetbnry 

Memben. 
t Ackers,  B.  Sl  John. .  .Prinknash  Park,  Painswick 
Acock,  Arthur. .  .Cold  Aston,  Northlcach 
Anderson,  Robert  A.. . .Cirencester 
Arkell,  Daniel. .  .Dean  Farm,  Hatherop,  Falrfonl 
Arkcll,  IL. .  .Butlers  Court,  Boddlngton.  Cheltenham 
Arkell.  Thomas. .  .Boddlngton,  Cheltenham 
ArkeU,  William,  Hatherop,  Fairford. 
Avery,  Thomas  Charles.. .  .Gloucester 
Badbam,  George. . .  Wingmoor,  Cheltenham 
fBalley,  Henry. .  .Cirencester 
Baker.  H.  Orde  Lloyd. .  .Hardwickc  Court,  Glouco.«;tcr 
f Baki-r.T.  Barwick  L...Hanlwicke  Court, Gloucester 
fBartin,  Charles. . .  Fifltld,  Lechlado 
Bathurst,  YjaxX, .  .Ockley  Park,  Cirencester 

Batley,  Thomas  S Hatherop,  Fairford 

Beach,  J.  Allen. .  .The  J'ark,  Redmarley,  Newent 
fBf  ach^SirM.E.H..Bt.,M.P. .  Williamstrlp  Pk.,Fairford 
B^aviii,  C  .Ivy  House Frm.jShip ton  Moyne,Tetbury 
Bell,  Captain  Henry. .  .Chalfont  Lodge,  Cheltenham 
Bengough,  J.  C .  .The  Ridge,  Wotton-undor-Pilge 
Vinni'tt,  John. .  .Belle  Vue  House,  Cheltenham 
-nnott,  Sv«"<»*n     .(;oldwick  Farm,  Berkeley 


fBlackwell,  G.,  Jan.. .  .KUig8cote,Wo(l4»i-«mdn^Edto 
Bowly,  Edward. .  .SUdington  House,  CimoetUr 
Bowly,  William. .  .arencester 
Bravender,  John. .  .Cirencester 
Browne,  T.  Beale. .  .Salperton  Fkrk,  AndovenlDrd 
fBubb,  Anthony. .  .'Whitoombe  Coart,  GlonoeHiBr 
t Burnett,  Francis. .  .KlngKOte,  Wolton-under-Edgs- 
Codle,  Clement. .. Clarence  Street,  Gloucater 
■fCodle,  Thomas. .  .Longcroft,  Wntbaiy-on-Sevcfik 
Campbell,  R.. .  .Busoot  Dark,  Lecfalade 
Capel,  William. .  .The  Grove,  Stroud 
Ca&tree.  Josiah. .  .College  Green,  Gloaoeiter 
Castree,  Josiah,  Jun.. .  .College  Green,  Gloncetter 
fCole,  Heniy. . . Aebbrook,  Cirenceiter 
Constable,  Rev.  John. . . R.  A.  Collefe^  OmoMler 
Cooke,  James  Herbert . . .  Berkeley  OMtle 
Creese,  WUliam. .  .Teddington.  Tewkesbuy 
Croome,  J.  Capel. .  .Bagendon  Houses  CIreDoeitg 
fCummlns,  John,  Jun. . . .  Nelflel<b,  Newent 
Daubeny,  Rev.  E.  A.. . .  Arapney,  Qrencwter 
f Davies,  Robert  P.. .  .Horton,  Chlppiog  Sodbniy 
•(•Dent,  John  Coucher. .  .Sudeley  Outle,  IFincfaoomba 
r>e  Winton,  OapL  T.. . .  WalUwocth  Hall,  Oloaocitec 
Dobbs,  Samuel  i'riday. .  .Hantley,  QlaaaaKn 
f  Dowde&well,  A.  a. .  .PaU  Court,  Tewkeebary 
Dowdeswell.  Benjamin. .  .Castle  Eaton, iFalifoid 
fDowdeswell,  W.  E.,  H.P.. .PaU  Oonrt.  Tewkedmy 
Drew,  B.. .  ,Boxwcll,  Wotton-onderwEdgs 
Drew,  Edwd..  .Galoot,  Kingsoote,  Wottoo-mderwEd^ 
fDude,  Earl  of. .  .Tortworth,  Wotton-imder-Ei^B 
Edmonds,  Giles . . .  Eastleach.  LccUade 
Edmonds,  William  John. .  .Southrope^  ] 
Ellett,  Robert. .  .Oakley  Villa,  Cirenoeater 
Elwes,  John  H.. .  .Closebum  House,  < 
Fanner,  l-^dmund. . .  Moretou-in-thfr*llaxrii 
Ferris,  John  Wakefield. . .  Far  Hill  Fknn.  Ftliftnl 
f  Ifltzhardinge,  Lord. . .  Berkeley  Ckstla 
Retcher,  George. .  .Shipton,  Cbditenbam 
ftletcher,  W.  H.. .  .Shipton  Olliffe,  Cbeltenlitia 
Fowler,  WUliam. .  .Ryle  House,  Baonllcj,  Mewcnt 
FulJijames,  Thomas. .  .Fosoombe,  Gknioesler 
fGame,  John. .  .Filkins,  Lechlade 
fOame,  Robert. . .  Aldsworth,  Northleach 
(}ame.  Thomas. .  .Broadmoor,  Northleadi 
fGame,  William. .  .Cemey,  Cirencester 
-fKiolledge,  Matthias. .  .Forthampton,  Tewkeabmy 
Goulter,  Allen. .  .Hawkesbuiy,  Chilling  Sodboiy 
Haine,  George. .  .Over  Farm,  Gloucester 
Haines,  John  Poole. .  .Boteler  House,  Cbeltenhsm 
Hall.William . . .  Se^-en  Springs,  Cubberly,  CheUenhsB' 
fllampson,  John. .  .Ullen  Wood,  LeckbampCoo 
Handy,  Edward. .  .Sierford,  Cheltenham 
fllarding,  John. .  .Dursley. 
Harrowby,  Earl  of,  K.G.. .  .Norton  House,  Gkmpder 
Hartland,  W.,  Jon. . .  .Upleadon  Court,  Newent 
Hitchman,  John,  M.I).. .  .Cedar  Lodge,  Cheltenbam 
Holborow,  Daniel  B.. . . Knockdown,  Tetbnry 
fllolborow,  D.C. . .  Bagpath  Conrt,WottuD-under-134p' 
Holborow,  H....Wille8ley,  Tetboxy 
Hone  Henry. .  .Stoke  Orchard,  Cheltenham 
f  Hooper,  Uobeit  N.. .  .Staiishawes  Onitt,  Tate 
Homer,  Thomas. .  .Moreton-in-the-Marsh 
Horuibl'jw.  W.  T.. .  .Ripple,  Tewkeslraiy 
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11,  Henry . . .  Coates,  Cirencester  ; 

I,  Charles. . . .  Kinshiun,  Tewkesbury  I 

ilnson,  James . .  .Cowley  Manor,  Cheltenham 
JohB  E.. .  .Uaydons  Elm, Cheltenham 
W.  H....Painawick. 
miel. .  .Fairford  Retreat,  Fairford 
id,  William . . .  Forthampton,  Tew kesbury 
Isaac. .  .Tivoli,  Cheltenham  ' 

n9on.;Str  G.  Bart.,  MP.. .  .Eastwood,  Berkeley   1 
George . . .  Upton  St.  Leonards,  (Jloucesler  I 

John . .  .TufQey,  Gloucester  \ 

,  William . . .  Charlton  Kings,  Cheltenham  ' 

fj^or-General . ,  .C«ates,  Cirencester  i 

•cote, Col.  R.  N.  F.,  M.P..  .Kingscote,  Wotlon-   \ 
?r-Edge 

It,  Edward. .  .High  Leadon,  Ncwent  | 

,  John . . . Forthampton,  Tewkesbury]  | 

M,  William. .  .Gloucester 
ister,  Thomas. .  .Bownham  House,  Stroud 
William . . .  Broadfield,  Xorthleach  I 

;nce,  W Brockworth  Park.  <;ioucester 

>n,  W.  F. . . . Wyck  Hill,  Stow-on-thc-Wold 
Thomas. . .  Preston,  Clrenc•e^ter  , 
Daniel. .  .Whaddon,  Glouco^tcr 
kVilliam . . .  Oddington,  Stow-on-the- Wold  | 

tt,  John . .  .Stinchombe,  Dursley 
rhomas. .  .Sherborne,  Xorthleach  ^ 

1,  George, . . Prestbury,  Cheltcnh-im 
W.  J. . . .  Loridge,  Berkeley  | 

,  Col.  T.  C The  Abbey,  Cirencester  I 

»■«,  A . . . .  Pi  tchombe,  S  tr oud  | 

ih,  T.  G.. .  .2,  Southflcld  Villa*,  Oieltenham       [ 

ed.  D Preston,  Cirencester  j 

William  W Dowdeswell,  Cheltenham  | 

,  Thomas. .  .Maisemore,  Glouce^tor  i 

s,  Isaac. . .  Alvington,  Lydney 
Lichard  E.. .  .Hartpury,  Gloucester 
William. .  .Greville  House,  Gloucester 
Edgecombe . . .  Coates,  Cirencester 
,  William. .  .Chedglow,  Tetbury 
,  W.  Stayt. .  .Baunton.  Cirencester 
tore,  Edward . .  .Cheltenham ' 
Thomas. .  .Baunton,  Cirenaster 
William. .  .Koncott,  Lechlade 
;,  LieuL-Colonel  C. .  .Welldose,  Brockworth 
Tiarles. .  .Qutnington,  Fairford 
.V.  P.,  M.P  . .  .Tiberton  Court.  Gloucester 
Samuel . .  .Linton,  Gloucester 
n.  Edmund. .  .Huntley 
,  John . . .  Honeybourn©  Gardens,  Broadway 

S.  C The  Laurels,  Itchington,  Alveston 

1,  John ...  Stroud 

Its,  James. . .  Westbury-on-Sovem 

i,  G..Worroington  Grange  Farm,  Winchconibe 

ohn. .  .Oileworth  Park,  Wot ton-under- Edge       i 

I,  John . . .  Ferhill  House,  Cheltenham  ■ 

II.  Sir  W.,  Bt,  M.P.. Charlton  Pk., Cheltenham   | 
S.  P.. .  .Leys  Farm,  Wotton-under-Etlge 

Paul  Haines. .  .Gloucester 

Rev.  G.  E.  F..Edgeworth  Rectory, Grencestei^  ! 
»m,  W.  Nash. .  .Cheltenham 
,  C.  P^. .  .Filkins  Hall,  Lechlade 
R.  Vassar. .  .Wot ton  Hill  House,  Gloucester 


Smith,  Tysoe. .  .Hinchwtek  Fann,  Stow-on-the-Wold 

fSmlth,  WUliam . . .  AVIncbcombe 

fSmith.  William . . .  Bfbury,  Fairford 

Smith,  William. .  .Berkeley 

Stewart,  Arthur. .  .Saint  Bridge  Farm.  Gloucester  . 

fStoughton,  Thomas  A.. .  .Owlpen, Uley 

Surman,  J.  a. .  .Swindon  Hall,  Cheltenham 

Surman,  William. .  .Maisemore.  Gloncester 

Surman,  William. .  .Bushley,  Tewkesbury 

fSwanwIck,  R.. . .R.  A. College  Farm,  Cirencester 

Swinburne,  T.  W.. .  .Comdean  Hall,  Winchcombe 

Thackwell,  J.  Cam. .  .Dymock 

+Thorp,  Archdeacoo,  Kemerton  Rectory,  Tewkesbury 

■j-Timbrill,  Robert. .  .Beckford,  Tewkesbury 

Tombs,  John. .  .Hatberop,  Fairford 

Tovey,  Joseph. .  .Cirencester 

Trimmer,  Edward. .  .Gloucester 

Trinder,  Edward. .  .Cirencester 

Turk,  W Charlton  Kings,  Cheltenham 

Tyler,  J.  H....Tytherington,  Falfleld,  R.S.O. 
Villar,  James. .  .Charlton  Kings,  Cheltenham 
Waddingham,  John. .  .Gnlting  Grange,  Winchcombo 
Walker,  James. .  .Xorthleach 
Walker,  Thomas. .  .Stowell  Park,  Xorthleach 
Waller,  Hugh  S.. .  .Farmlngton,  Northleach 
Wheeler,  A.  C. .  .Klngsbolme,  Gloucester 
fWhltcombe,  George. .  .Tuffley,  Gloucester 
White,  Edwin. .  .Maisemore,  Gloucester 
Wilklns,  Henry. .  .WeslburyK)n-Sevem 
fWithlngton,  James. .  .Prestbury,  Cheltenham 
Wilts,  F.  R.  V.  .Upper  Slaughter, Stow-on-the- Wold 
Wrlghtson,  Professor. .  .R.  A.  College,  Cirencester 
Yorke,  Joseph . .  .Forthampton  Court,  Tewkesbuiy  • 


WAMPOTITRie 

Gocemors, 
fEt^all.  Ralph. . . Andover 
JEversley,  Viscount. .  .Heckfleld  Place.  Winchfleld 
f  Hulse,  CoL  Sir  E..  Bt. .  Breamore  HooaeJ'ordiDgbridge 
+Macdonald.  Sir  A.  K..  Bt.. .  Woolmer  Lodge,  Lipbook 
fPopham,  Francis  Leybome. .  .Pockaster.I.of  Wi^t 

Memben, 
Adtlison,  Joseph. .  .Mapledurwell.  Basingstoke 
Allen,  Stephen  H.. .  .Eafctover.  Andover 
Arnold,  Matthew. . . Westmeon,  Petersfield 
Asbburtoc,  Lord. .  .The  Grange,  Alresford 
Awbery,  F.  D.. .  .St  Lawrence  Wootton.  Basingstoke 
Beadun,  Rev.  F.. .  .North  StonelMm  Rectory 
Bell,  J.  Atkinson.  .The  Firs,  West  Heath,  Basingstoke 
fBest,  Hon  and  Rev.  S.. .  .Abbots  Ann.  Andover 
Best,  Rev.  Thomas. .  .Red  Rice  Hoose,  Andover 
Bkckbume,  J.  Taddy.  ..The  Camp  Farm.  Aldenthot 
Blondell,  Joseph. .  .3,  Pbrtland  Street,  SoaUuuni.tun  , 
Bone,  Henry. . .  Avon,  Ringwood 
Boxall,  W.  B  . .  .Strathfleldsaye.  Winchfleld 
Brook.  James. .  .Furk  Farm,  St  Helens,  Isle  of  Wight 
Bndd.  tYancis. .  .Hatdi  Warren.  Basingstoke 
Bundy,  Thomas. .  .Eastleigfa,  SoutbaroptoQ 
Burnett,  David. . .  Aabley,  Stockbridge 
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List  of  Governors  and  Members  oftlie 


Curaegle,  Hon.  J.  J.. . .  Fair  Oak,  Pctcnificld 
fCartcr,  John  Bonham,  M.P.. . . Adhar!«t  St.  Mark's 
Chalcraft.  IL. .  .Millball  Cottage,  Alton 
Chalcraft,  Jamcfl. .  .Strond,  Petcnflcld 
Chalcruft,  William. . . Branwhot  House,  Lipbook 
fCliamlK'Tlayne,  T.. .  .Criuibury  Park,  Wlnchesti^r 
Charles,  James. .  .Home  Farm,  IIurBlcy,  Winchester 
Ctiincry,  John. . .  Wootton,  Milton,  Lymlngton 
+Cholmon(lclcy,  Lord  H.. .  .IloUy  Hill,  Southampton 
fChurchlU,  George. . . Aldcrshot,  Fordingbridgc 
Chute,  W.  L.  Wlgget. .  .The  Vyne,  Basing.stoke 
Oolcbend,  Robert. .  .Pure well  Farm,  Cbrlatchurch 
fCollims  Henry.. .Aldsworth  Houiie,  Emsworth 
■fCompton,  H.C.  .Minstead  Manor  House.  Lyndhurst 
Cumberbatch.  L.. .  .Queens  House,  Lyndhurst 
Cnrrie,  Kaikes. .  .Minley  Manor,  Famborough 
Curtis,  Charles  £.. .  .Farringdon,  Alton 
Dear,  H.  C. . .  .North  Stonham  Park.  Southampton 
Bcvcrell,  John. .  .Purbrook  Park,  Portsmouth 
Dickintson,  William. .  .New  Park,  Lymingtun 
fDoridant,  Charles. . . Aldershot  I^k 
Dorrington.  Clwrles  H. . .  .Oiterburuc,  Winchester 
Drewltt,  Henry. .  .Mllvill  Farm,  TitchfleM 
t Duncan,  George. .  .Coldrey,  Alton 
]>uplr88is,  Jules. .  .NcM-town  Park,  Lymlngton 
Erie,  Rt.  Hon.  Sir  W.. .  .Bramshot  Grange,  Llphook 
Esdaile,  W.  C.  I).. .  .Burley  Park,  Rlngwood 
+Eyre,  G.  E...  .Warrens,  Sloney  Crottt,  Southampton 
fFarr,  William  Wyndham. . .  Iford,  Christchurch 
Freeman,  W.  P.  W.. .  .Pylewell,  Lymlngton 
(later,  John. .  .West  End,  Southampton 
Gprvl8,SirO.  Eliot  MeyrickT.,  Bt. .  .Hinton  Admiral, 

Christchurch 
GibbinK,  Henry. .  .Bodliampton  Manor,  Havant 
Gilbert,  F.  W..  .Little  Eastley,  Bishopstoke 
fGoddard,  William  R..  .Glaston  Hill  Hou^e,  Evtrs»loy 
■KJotch,  W.  H.. .  .CliilcomlK?  Farm,  Winchester 
Gn'cne,  William... IHtcham  Park,  Petersfleld 
Hjill,  Alexander  Hall... Watergate,  Emsworth 
Hall,  Cuptjiln  Angus  W. . .  .CLaremont,  Millbrook 
+Hambroagh,  A.  J. .  .Steephlll  Castle,  Vcntnor,  I.W. 
fHcathcote,  Capt.  K . .  Blam^hard.  Lyndhurst 
Hethorington,  Robert. .  .Roploy,  Alresfonl 
Hewctt,  James. .  .Posbrooke,  Titclifleld 
Holding,  Henry. .  .Fardlngton,  Alt^m 
Hi^lloway,  Horalio. . . Murchwoo^l,  Soutlwmpton 
Houphton,  John  s. .  .I^ndport  Stition 
tHyIti>n,  Ixinl..  .Hf«:ith  Houho,  IVV^rsfieM 
JefTtrys,  N.  N..Hollybro«.k  Ho., Shirley,  SouUmmpton 
tJervolsc,  F.  Ellis,  J....Hcrrianls  Park,  Basingntoke 
Kent,  George  K. .  .North  End,  Portsea 
Kinp,  C.  A....Brank8omo  IVne,  Bournemouth 
Kiiitf,  W.  David... High  Street,  Portsmouth 
Knight,  t:dward..  .(.Iiawton  House,  Alton 
tKnighton,  Sir  W.,Bt. . .  Blendworth  TxKlgc,  Hornik-jin 
I^ne,  John.  .(Jatcomlw*  Hou8e,Newport,  i&lc  of  Wipht 
T^'dham,  William. . . Audover 
I^fTiratt,  H.  B...  .Brownwlch,  Fan«liam 
L.'KKiitt.  S.  H., .  .Crofton,  Titchfield 
Linzee,  Robert  (}.. . . Jermyns,  Romsey 

fLongcroft,  C.  J Havant 

Lyne,  R.  Seager. .  .C^^mpton,  Wlnchentrr 
^fcP^iftiont,  A.  L. . . .  Ampfleld,  Rom&ey 


Malmesbaty,  Earl  of,  Heron  Court,  ChTfitAuxch 
,  Marsh,  Matthew  H.. .  .Kamrldge,  Andover 

Maxsc,  Captain,  R.N.. .  .HoUy  Hill.  Sonthimpton 

fMildmay.  Sir  H.St.  Jobn,  BaTt...WliidUleU 

Milla,  John. . .  Bisteme,  Riogwood 

Morant,  George . . .  Fanbonnigh 

Ne«-ton,  F.  H.. .  .Gore  Farm,  Ljmiiigton 
:  Nichols,  Ben...WoBt  End  Farm,  AldetAot 
i  tNightingaIe,W.E....EmUe7,Bomsv 
i  fOhrly,  H.  G..  jun. .Downside,  Ventnor,  Ue  oTWight 
I  Padwlck,Richard...We8tTbonie7, Emsworth 
!  Pain, Thomas... The Grov«,Bailiigatoln 

Pahner,  George. .  .Greenwood.  Bisbopt  Walthim 
j  Parkin.  P.  W....RIdgenKmnt,BMiett,SoaUMiiipbii 
!  fPeacocke, Warren... EfTordfLymbigtOD 

PerUns,  Walter,  Bowling  Green  Honae^  Sooflanpten 
.  fPkrterson.  A.  T.  T.. .  .Dnnndnar.  LfmUigtoo 
'  fPinnegar, Christopher... BocU)OQnie,FiKdlii|0brUff 
I  I'ratt,  Frederick... Westmeon.Betenfleld 
I   I*ulteney,  J.  G.  Beumont. .  .LcfXidhaiBt 
I  inirrott,a...CliftonTiI]fl^Weetend,Soathamplsn 

flUynUrd,  Hugh. .  .Church  Street^  BasfnplBke 
I  fRicards,  Mortimer. .  .Dure  Homage^  ChriilGfanrch 

Ridge,  T.  J.. .  .Uambledon.  Hbmdean 
j  Itobling,  Edward . . .  Droxford,  Southampton 
'  Salt,  Herbert. .  .Thorns^  LTmingtan 
I  Scott, T.B....F«>rchesterFknn,Fuduun 
\  Seal,a  W....HerrlardG^ang^Ba■bl8rt<>ke 

Shrubb.  J.  Lane. .  .Rodleaae,  Lon&higton 
'  Simonds.  W.  a,  MJP. . .  .Abbot's  Burton,  WtaidMrier 

fSpooner,  W.  C .  .Southampton 
i  fStratton.  James. .  .Ghilcomb^  WIndherttr 
;  Taskcr, William... Andover 
j  Taylor,  Sir  Charles,  Bart...Fore»tLodg^  Llphook 

fTaylor,  H.  Minton. .  .Shaldon  Manor,  Alton 
I  Thisdethwayte,  T.. .  .Sonthwlcke  Fkxk,;|Fkichim 

Timson,  Rev.  E.. .  .Tatchbury.  Soathampton 

Torr,  Rev.  T.  J.. .  .Dununcr  House,  »««««»|ptftlrfl 

Toward,  Andrew. .  .Osborne,  Iile  of  Wight 
j  Trimmer, Charles... Alton 
I  fWaddington,  John. .  .Langrlah  Hodm^  FMenfirld 
'  t Walker,  James. .  .Buriton  Manor  Farm,  Fstenfldd 

Waliis,  Arthur. .  .Boaingstyko 

Warner,  Henry,  Jun.. . .Farringdim,  Alton 

Wellington,  Duke  of. .  .StrathfleUsaye,  Wta 
.   t^Vhitear,  R.  B.. .  .Martyr  Worthy,  WU 

Whitley,  Henry  E.. .  .Basingstoke 
.  fWincbebter,  Marquis  of. . .  Amport  Honae,  Andover 
'   Wood,  Henry . . .  Woolley  House,  Bomsey 

fWood,  John. .  .Sheddon  Grange,  Alton 
■  Woodman,  Richard . . .  Sombome  Plark,  Stodtbridie 

Wooldridge,  Henry. .  .Meon Stoke,  Bidwpe  Waltham 


EEBEFOBDflEZBE. 

OOVtf  HWt, 

tArkwright,  J.  H.. . .Hampton  Court,  ] 

t(.  live,  Rev.  Archer. . . WhiUteM  Court,  HenCnd 

MemXfert, 

f  Alexander,  Edward. .  .Leominster 

t All'ii.  B.  Ualgh. . .Cliflbrd PlioiT,  Ucrefonl 

Armitage,  Arthur... Moniton, Eon  . 
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Hamilton. .  .Bronsil,  Ledbury 
Philip . . .  Leigh  ton  Court,  Bromyard 
y,  William... Clater  Park,  Bromyard 
in.  Lord. .  .Shobden  Court,  Shobden 
Rev.  W.  Holt. . .  Pencraig  Court,  Ross 
,  James. .  .Ingestone,  Ross 

' Broomyhill  Farm,  Belmont,  Hereford 

,  Henry. .  .36,  New  Market  Street,  Hereford 
i,  Rev.  H.. . .Lettun  Weobley,  Hereford 
John. . .Lower  Leyde,  Hereford 
,  Richard  C... Lower  Balllngham.  Ross 
ck,  Thomas  S.. .  .Cobrey  Park,  Ross 
5orge...The  Haven,  Pembridge 
Waiiam  E.-. .  .Stapleton,  Prestelgn 
Thomas  James. .  .The  Moor,  Hereford 
n,  Bei^jamin. .  .Ross 
ohn...Ro68 

U  Bonham. .  .Leominster 
ick,  Elias. .  .Pudleston  Court,  Leominster 
'homas. .  .Demdale,  Hereford 
eorge . . .  Perrystone,  Ross 
Henry . . .  Widemarshe  Street,  Hereford 
ill.  Sir  H,  G.,  Bart.. .  .Gamons,  Hereford 
an,  Thomas. .  .Little  Dilwyn,  Leominster 
Rev.  James. .  .Moor  Court,  Kington 
Thomas. .  .Burlton  Court,  Burghill,  Hereford 
jmkyns. .  .Whitney  Court,  R.S.O. 
g.  J.  Bearcroft. .  .Holme  Lacey,  Hereford 
m,  Thomas. .  .Baysham  Court,  Hoss 
,  Thomas. .  .Bircher,  Leominster 
?,  Henry  N. . . .  Broadwood,  Leominster 

E.  M Llwynbarried,  Nantmel,  Kington 

H.  R.,  jun.. .  .Swanstone  Court,  Leominster 

,  R.  W.. .  .Eyton  Hall,  Leominster 

,  Rev.  William  E  .. .  .Burton  Court 

,  James. .  .Lawton,  Pembridge 

Richard...  Hereford 

,R.H....Kilforgp,  Ross 

i,  Henry. .  .Hampton  Bishop,  Hereford 

,  William.  ..Lugwardino,  Hereford 

•,  Charles  Williams. .  .Tltley  Court,  Titlcy 

es,  Edward... New  Court,  Hereford 

3,  John  Harward. .  .The  Weir,  Hereford 

eorgo..  .Garford,  Yarkhill,  Ledbury 

William. . .  Ashton,  Leominster 

n.  Colonel  Broadlcy . . .  Kynastone,  Ross 

ins, Thos., jun.. .Mannlngton  House, Hereford 

3d,  Henrj'. . .  Blakcmere  Houbo,  Hereford 

rt,  John  Maurice. .  .liocklands,  Ross 

p.  Captain  E.  N Buckland,  I-eominster 

ison,  E. . .  .Saltmarsh,  Bromyard 

;v.  R.  P Bromcsberrow,  Ledburj- 

,  John. .  .Canon  Frome  Court,  Ledbury 

IS,  C.  Wren,  M.P Harewood,  Ross 

1,  p.  R Blackbrook,  Gresmout,  Hereford 

;,  Thomas. .  .The  Old  Weir,  Hereford 
John... Town  House,  Madlcy,  Hereford 
Walter. .  .Dewsall  Court,  Hereford 
rd,  William... Credenhill,  Hereford 
je,  John. .  .BL-«hops  Woo^i,  Ross 
all,  Evan. . .  Allensmore  Court,  Hereford 
eorge. .  .Chadnor  Court,  Dilwyn,  Leominster 
W.  R.  Ho  well...  Maesy  Wynne,  "NVhitland 


fPower,  K.  Manley. .  .The  Hill  Court,  Ross 
•j-Proflser, F.  Wegg. . .Belmont,  Hereford 
Pulley,  Joseph. .  .Lower  Eaton 
fPye,  G.. . .  Widemarshe  Street,  Hereford 
•j-Ridler,  B.  H.. .  .Holme;Lacey,  Hereford 
JRiley,  John...Putiey  Court,  Ledbury 
fRobinson,  S.. .  .Lynhales,  Khigton 
Rogers,  Thomas. .  .Coxall,  Brampton  Brian 
fSt  John,  Hon.  B.  M.. .  .Oaklands,  Leominster 
fSalvhi,  M.  C. .  .Samsfield  Court,  Kington 
Scudamore,  Lieat-CoL. .  .Kentchurch  Court,  Hereford 
Sharpe,  Octavius. .  .Bampbon  Abbotts.  Roes 
Smith,  J.  Lamboume. .  .Ledbuiy* 
fSpencer,  Edwin. .  .Bircher,  Leominster 
Stallard,  William. . .  Aylestone  Hill,  Hereford 
fStedman,  James. . .  Lucton*  Leominster 
fStevenson, Capt  C.  B.. .  .Hennor  House,  Leominster 
tSymondson,  T.  P.. .  .Peugethley,  Ross 
Taylor,  Henry  T.. .  .Holmer  House,  Hereford 
Taylor,  W.. .  .Showie  Court,  Stoke  Edith,  Hertford 
Taylor,  William... Thlngehlll  Court,  Hereford 
f  Thomas,  Rev.  W.  Jones. .  .Lhin  Thomas,  Hay 
Turner,  PhiUp. .  .The  Leen,  Pembridge 
Turner,  Thomas. .  .Merryvale,  Ross 
Turner,  T.  A.. .  .Staunton-on* Arrow,  Leominster 
fVevers,  Charles. .  .Ivington  Park,  Leominster 
Walker,  John. .  .Westfield  House,  Hohner,  Hereford 
t Wight,  J.  Lane. .  .Tedstone  Court,  Bromyard 
Wigmore,  John . . .  Weston-under-Penyard,  Ross    . 
Wlnnall,  John. .  .Eocleswall  Court,  Ross 
Yeld,  George. .  .Twyford,  Pembridge 
fYeomans,  John  H.. .  .Stretton  Court,  Hereford 


EEBT70BDSHIBE. 

Govemcr. 
Essex,  The  Earl  of. .  .Cussiobury  Park,  Watford 

Memberi 
Allnutt,  Albert  A.. .  .Hunsdon  Lodge,  Ware 
Ames,  Lionel. .  .The  Hyde,  St.  Albans 
Amos,  James  C .  .West  Bamet  Lodge,  Lyonsdown^ 

Chipping  Bamet 
fBalley,  J.. .  .Rose  Cottage,  St.  Stephens,  St.  Albans 
fBames,  C.  A.. .  .Charlingwood,  Rickmansworth 
f  Baxendale,  Joseph. . .  Woodside,  Whetstone 
Baxendale,  Richard  B.. .  .Whetstone 
fBeldam,  Valentine. .  .Royston 
JBennell,  Joseph. .  .Hitchin 
Best,  John  B.. .  .Stanstead  Abbotts,  Ware 
Blake,  William  John. .  .Danesbury,  Welwyn 
Booth,  E.  W.. .  .Trent  Park  Farm,  New  Bamet 
f  Bosanquet,  H.  S.. .  .Broxboume  Park,  HoddesdoD 
Brown,  John. .  .Tring 
Brown,  William. .  .Tring 
fCarew,  R.  Russell. .  .Carpender*s  Park,  Watford 
fCamegie,  David. .  .Eastbury,  Watford 
Cater,  J.  W.. .  .West  Lodge,  Bamet 
Clarendon,  Earl  of. .  .The  Grove,  Watford 
fClayden,  John  Carter. .  .Hadley,  Bamet 
Coles,  Walter  T.. .  .Busbey  Lodge  Farm,  Watford 
CoUin,  Rev.  Juhn. .  .Rickling,  Bishop  Stortfoid 
fCrofls,  Lieut.  R.  B.,  B.N.. .  .Great  Coxens,  Ware 
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List  of  Governors  and  Members  of  the 


•rurtlis  Thomas. .  .The  Hall,  Berkhampstcad 
Dacre,  Lord. .  .The  Hoo,  Wclwyn 
■j-I)entx)n,  J.  Bailey. .  .Orchard  Court,  Steveoage 
I)e  RothschUd,  Sir  A.,  Bart.. .  .Aston  Clinton,  Tring 
-j-Doggett,  Arthur. .  .Newnham,  Baldock 
I)oggf tt,  Thomas  W.. . .Sandon,  Royston 
Dorrington,  C. .  .Bridehall  Farm,  St.  Albans 
Elliot,  John , .  .Moor  Park  Farm,  Rlckmansworth 
Fabcr,  C.  WiUon. .  .Xorlhaw  House,  Bamet 
Fawcett,  E.  A.. .  .CTiildwick  Hall,  St.  Albans 
Field,  James  Pope. .  .Hammonds  End,  Harpendcii 
fFordham,  E.  King. . . Ashwell,  Baldock 
Fordhum,  Jobn  George. .  .Royston 
Foster,  Matthew  H.. .  .UtUe  Wymondeley,  Stevonagf 
Fowler,  L.  P.. .  .Little  Bushcy  Farm,  Bushey 
Garrani,  C.  B.  Drake. .  .Lamar  HaU,  St.  Albans 
Grevillf,  Lord. .  .North  Mimma  Park,  Hatfield 
Hales,  <  'larke. . .  Bassingboumc,  Royston 
Hanbun-,  Robert. .  .Poles,  Ware 
+Heale,*nenry  New  ton .  .Highfleld,  Hemel  HcmiMoaa 
Heanl,  WlUwm. .  .St.  Margaret's,  Ware 
f  Hodgson,  Henry  T.. .  .Harpcnden,  St.  Albans 
fHoil'-'Son,  William. .  .Gibton  Park 
tHoublon,  J.  A. .  .Hallingbury  Place,  Bishop  Stortf-ul 
Hum[»idge,  Thomas. .  .Burleigh,  CTheshunt 
t Jonas,  William. .  .Heydon,  Royston 
•fKcniMe,  H. ...  Potter's  Bar,  Bamet 
King,  (.liarles. .  .North  I-Kxlgc  Farm,  Potter'*  Biir 
Klng>liy,  Thomas. .  .Boars  Croft,  TrUig 
I^wes,  J.  Bennett... Rothamsti'd  Park,  St.  AIIwhs"* 
Lloyd,  John,. .  .Kingsbury,  St.  Albans 
fLoyd,  W.  Jones. . . I^ngleybury,  Watford 
+MarjoribankR,  I).  C. .  .Bushey  Hall  Farm,  Watford 
-f-lklarsh,  Richard. .  .Little  Offley  House,  Hlteliin 
Mello.  William. .  .Chadwell,  Ware 
Mott.  Thomas... Much  Hadham,  Ware 
Nasi),  Charles. .  .Royston 
Nunn,  Edmund  B.. .  .Royston 
Parker,  William. .  .The  Park.  Ware 
fParris,  J.  W.. .  .Famham,  Bishop  Stortford 
Parry,  NlchoLis.. .Little  Hadham,  Waro 
tPatmorc,  James. .  .Hockerhill,  Bishop  Stortford 
IVart,  Isaac. .  .Tewin  Bury,  Hertford 
fPerkins.  Henry. .  .Thrlplow,  Royston 
-f-Perkins,  Thomas. .  .Hitchin 
Pocock.  George. . .Holywell  House,  St  Albsns 
i-Pollard,  Joseph.. .Highdown,  Hitchin 
Proiit,  John. .  .Blount's  Farm,  Sawbridgeworth 
Prout,  W.  A. . . .  Blounts,  Sawbridgeworth 
Ranken,  W.  B.. . .  Abbots  Ijangloy  liouse 
Rlx,  N.. . .  I^ndon  Ct»lney,  St.  Albans 
Roboits,  Ivlward. .  .Bcrden  Hall,  Bishop  Stortford 
Roberts,  W.  H....Alm8  Hoe  Bury,  Hitchin 
i-Ryd(  r,  Hon.  G.  D.  ..Weslbrook,  Hemel  Hemi>!<toad 
Setlgw  ick,  A.  0. . .  .Watford 

tSeynuiur.Rev.Sir  J.  H.  C.,Northchurch,Borkhnnipstd 
Silvester,  F.  Robert. .  .St.  Albans 
Slad«'n,  Joseph . .  .Hartsboume  Manor,    Watfnj d 
+Smith,  Abel,  M.P....Woodhall  Park,  Hertford 
-fSmith.  Robt-rt. .  .Goldlngs,  Hertford 
Snewlng,  Charles. .  .Holywell  Farm,  Watfunl 
+Strafford,  Earl  of. . .  Wrotham  Park,  Bamet 
---♦^  H  1^  . .  TVne  End.  Ware 


Sworder,  Henry.  .HalUngbuTy  naU.Btelwp*»Ston  onl 
Sworder,  John. .  .West  Mill  Bury.  Banttogfbnl 
Taylor,  John. .  .Aston  GhitoD,  Tring 
fThumaU,  Henry. .  .Royrton 
Tompkins,  John. .  .Town  Fann,  lyinghoe.  Tring 
Trower,  Captain  E.  S.. .  .Stansteadbniy.  Ware 
Walbey,  Samuel. .  .Barley,  Royston 
Wedd,  E.  A.. .  .Foulmire,  Royston 
Wilkin?.  R.  D.. .  .Broadfleld.  Bantlngford 
fWllshere,  C.  W.. .  .The  Frythe,  Welwyn 
tWImbusb,  Barnes. .  .New  Barnet 
Wodehouse,  W.  H.. . .  Woolmer*s  Park,  Hcrtf-'nl 
Wortham,  Biscoe  Hill. .  .Royston 


HTTimNGDOiraHIBE. 

Govcnuofm 
fFcllowcs,  E.,  M.P. . .  .Ramsey  Abbey.  HontlnsJon 

Jfembert. 
+Baker,  I-ake  John. .  .Hargravc,  KUnbdlton 
fBattoock.  F.. .  .Hemingford  Abbotts,  St.  Ire* 
fBeart,  Robert. .  .Godmanchestcr.  HontlDgihia 
f  Bevan,  G.  Innes. .  .Godmancbester,  Honttiigdon 
fBird.  John. .  .Yaxley.  Stilton 
+Brown,  Potto. .  .Houghton.  HimtiDedon 
Chcere,  Rev.  Frederick. .  .Papworth  Hall,  St.  Iws 
fCranfleld,  William... Backdcn.  HantiDgdon 
Dalntree,  George  E.. .  .Fcnton,  Warboys 
Daintree,  J.  0.. .  .The  Grange,  Lol worth,  St  Ivw 
f Day,  Samuel. .  .St.  Ncot's 
fFlnch.  Rev.  W.. . .Warboys 
•(■Grocne,  Harry  Arthur. .  .Crown  Street,  St.  Ivw 
•f-Heathcote,  John  M.. .  .Connington  Gutle,  .Stlltcii 
How.  James. .  .Broughton,  Huntingdon 
tJohnstone,  Rev.  George. .  .Brouiditoo 

•f-Linton,  Rev.  J Hemingford  Hooie,  8t  Ives 

tManchester,  Duke  of. .  .Kimboltoo  Csstte 
fMargetts,  Charles. .  .Huntingdon 
Mlddleton,  Saville. .  .Water  Newton 
fMorrison,  John. .  .Bushm^d  Priory,  St.  Neots 
fNewton,  G.  Onslow. .  .Croxted  Piiric,  St  XeoU 
fNewton.  S.  C. .  .The  Down,  Croxton,  St  NeoU 
tPepiKrcome,  J.  IL. .  .I-jiton  Socon,  St  Keot» 
l*urvcs,  Peter. .  .Brampton,  Huntlngd<m 
Rowell,  Johu. .  .Ramst'y 
Rust,  James. . .  Alconbnry.  Hontingiion 
Sandwich,  Earl  of. .  .HinchingbnxAe  Home 
fSheranl,  Lord  P.  Castel. .  .Glatton,  SUlton 
Squire,  Eilward  F. . .  .Cross  Hall,  St  Neots 
fStuart,  Lieut-Colonel. .  .Tempsford  Hall,  St  Xwt* 
Thomhill,  George. .  .Diddlngton,  Huntingdon 
fTillaid,  Philip. .  .Stnkely  Hall,  Huntingdon 
WeUtead.  F.. . . The  Cottage,  Stonely,  KimboUon 
Willson,  J.  Larkham. . .Klmbolton 
Windovcr,  Charles  S.. .  .HunUngdoo 


XEHT. 

Gcnemort, 
Damley,  Earl  of. .  .Cuhhani  Hall,  Gravesend 
ntx  Walter,  Lord. .  .Godnestone  Fsrk,  Wlngluon 
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iewU. .  .Monks  Orchard,  Bromley 

igton.  Viscount. .  .Yokes  Court,  Mereworth 

MemJbert. 
avcnny.  Earl  of. .  .Erldge  Castle,  Tunb.  Welle 
»,  G.  T....Hawkhur8t 
der,  J.  C. . .  .Heme  Hill,  Favershom 
nder,  R.,  C.B.. .  .Downs  House,  Staplehurst 
Tame^,  Jun.. . . Broomfleld,  Heme  Buy 
son,  William. .  .l^sney  House,  Eritk 
s,  Onslow. .  .Braboume,  Ashford 
b,  Reginald. .  .Mayiham  Hall.  Kolvenden 
W.  St.  Jullcn. . .Pope  Street,  Eltham 
not,  W.  Urqubart. .  .Bridgen  Place 
:,  Thomas. .  .Rochester 

:,  Henry. .  .Oxen  Heath,  Tunbridge  • 

James. .  .Pluckley,  Ashford 
Fredk.. .  .Manor  Farm,  Frindsbur)',  Rochester 
1,  W.  T.. .  .Steed  Hill,  Maidstone 
n,  Richard  J. . . .  Boxley  Abbey,  Maidstone 
,  Thomas. .  .Cliart  Suiton,  Staplehurst 
rman,  Henry. .  .Hunton  Court,  Maidstone 
D,  Thomas... Hy the 

Q,  Thomas,  jun Hjrthc 

William. .  .Ijirkins  Farm,  Chiddingstone 
Alfred  W.. .  .Dansome  Park,  Welling 
Frederic. .  .Horton,  Canterbury 
maes  Henry. .  .29,  St.  George's  St.,  Canterbury 
itthew. . .  Bourne  Park,  Canterbury' 
on,  William. .  .Middle  Park,  Lltham 

W.  W Temple  Mount,  Belvfaerc  I 'ark 

Jubn. . .  Wcsterham,  Sevenoaks 
id,  John  A.. .  .Biddenden,  Staplehurst 
I,  C.  Acton... Lamberhurst,  Huwkhurst 
William. .  .Poulton,  Wliigham 
,  Thomas. .  .Selling,  Faversham 
,  William. .  .Gosmere,  Sellinji,  Faver-»ham 
ll-Baimerman    H.,     M. P.. .  .'Jennings    Park, 
tone 

Uliara. .  .Dene  Park,  Tunbridge 
VllUam. . . Boughton  Blcan,  Faversham 
Villiam..  .Yorke  Fami.  Struod,  Rochester 
m,  F.  C. ..'.»,  Kldbnwk  Villas,  Blacklieath 
lan,  Fredt-rick. .  .Little  Chart,  Ashford 
en,  Andrew . . .  Detllng,  Maidstone 
«fn,  James. .  .Hope  All  Saints,  New  Komney 
en,  John. .  .Newchiux-b,  New  Romney 
•Mward  S  . .  .Glebcland  House,  Ixe 
rth,  J. . . .  Layhams,  West  Wickham,  Bromley 
hn. .  .Sheldwick,  Faversham 
>bert  L. . . .  Higbam,  Hocbettrr  ^ 

lohn  M Skeynes,  EdonbrUHjc  | 

,  Richard , . .  I ^ngdon  Abbey,  I  )over 
wharles. .  .Little  Uarton,  Canterbury'  l 

William . . , North  Knd,  Crayford 
^.  Simpson ...  140,  Snargate  Street,  Dowr 
»nry. .  .Trevereux,  Edcnbridge 

ir  John,  Bart Kingsdown,  Slttlngbournc 

Arthur  1).. .  .Heme  Hill,  Faversham 
Edwin  Henry. . . Brooldand,  Whitstablo 
d,  Maitland. . .  .Hall  PUce,  Bexley 
,  William  Edward. .  .Plutustead  Common 
n. .  .Chilham,  Canterbury 


fDeacoD.  John . . .  Mabledon,  Tunbridge 
Deedes.  Lieutw^lonel  W.. .  .SaodUng  Park.  Uythe 
.  fDe  L'isle  and  Dudley,  Lord. .  .Penahorit  Park 
Delves,  WiUiam. .  .Hargate  Lodge,  Tanbridge  Wells 
Devaa,  Charlet  F. . . .  Bromley  Lodge 
I   Dixon,  Henry . . .  Frankhun,  Tunbridge  Wells 
I  fDowse,  W.  T.. .  .Chelsfield  Hall  Farm,  Orpington 
!  Dyke,  Sir  P.  H.,  Bart . . .  Lnlllngstone  Casae,  Dartford 
{   Dyke,  Wm.  Hart,  M.P. . . LuUingstone  Castle,  Dartford 

fEaston.  James. . . Uoath  Court,  Blean,  Canterbury 
I   Edwards,  James  L.... Rochester 
{   £ley.W.H....Isllugham,Frindsbnry,  Rochester 
+Elgar,  Frederick. . .St  Margaret's.  Rochester 
JEllis,  Robert  Ridge. . .  Yalding 
Evans,  R.  Perdval. . ,  WaUing  Court,  Canterbury 
Evershed.  John . . .  Hartfield.  Tunbridge  Wells 
Falmouth,  Viscount. .  .Mereworth  Castle,  Makktoue 
'   Field,  George... Ashurst  Park 
Filmer,  Sir  E^  Bart..  .East  Sutton  Park.  Staplehurst 
Fiimis,  Sterriker. .  .The  Elms,  Hougham,  Dover 
fFletcher,  Miyor-General  E.  C. .  .Ken ward,  Yaldhig 
+Ford,  Sir  F.  C,  Bart. . .  Hartfield,  Tunbridge  WelJs 
Franks,  George. .  .lliong,  Gravesend 
f  Fremlin,  W.  Arthur. .  .Teston.  Maidstone 
f  Fry,  James  Thomas. .  .Boston,  Bromley 
Gardner,  William. .  .Bekesboume,  Canterbury 
Gascoj'ne,  W.  Whitehead. .  .Slttingboume 
fGearj',  Sir  W.  R.  P.,  Bart.. .  .Oxen  Heath,  Tunbridge 
(iibbens,  Edward. .  .Minster,  Isle  of  Thanet 
Godwin,  J.  S.  S.. .  .West  P6ckham,  Maidstone. 
fGoldsmld,  Julian,  M.P.. .  .Summerhlll, Tunbridge 
-JKioodhart,  Charles  E.. .  .I^AUgley,  Beckenham 
-fGordon,  Admiral. .  .Ingledon,  St  'Michael's,  Ashiui^ 
•Kiow,  James. .  .Fowlers  Park,  Hawkhurst 
fHamilton,  W.  M.. .  .2,  Orchard  Place,  Canterbury 
Hankey,  G.  A.. .  .Frant,  Tunbridge  Wells 
llardiuge,  E.  S.. . .  Bounds  Park,  Tunbridge  WtlU 
Harvey,  J.  J..  .Sttitenborough  House,  Sandwich 
Harvey,  W.  F.... Thru x led,  Chartham. Canterbury 

Hatfield,  C.  T Hartsdown  House,  Margate 

Henderson,  John. .  .The  Shrubbery,  SaDdwk:h 
Herring,  Frank..  .Brasted  Park  Farm,  Sevenoaks 
fHilder,  W.. .  .Coldharbonr  Farm,  Tenterden 
Hilton,  Henry. .  .Selling,  Faversham 
Hilton,  Robert  S.. .  .Harbledown,  Canterbury 
Hilton,  S.  M.. .  .Brambling,  Wingham 
Hilton.  Captahi  T.. .  .Nackington  House,  Canterbury 
HodsoU,  J.  Hackett. .  .Loose  Court,  Maidstone 
Holmden,  James. .  .^arlpit  Hill,  Edenbridgu 
Hooper,  George. .  .Cottlngton  Court,  Deal 
fHughes,  Hugh . . .  Brightling,  Hawkhurst 
Jackson,  Thomas. .  .Eltham  Park 
James,  Sir  W.  C^  Bart.. . . Betteshanger.  Sandwtoh 
Kibble.  Thomas.  ..Green  Trees,  Tunbridge 
fKingsnorth,  Alfred. .  .Great  Chart,  Ashford 
fKingsnorth,  Edward. .  .Brookland.  New  Bomoey 
Kirkpatrick,  Captain  J.. .  .Monks  Hortoo,  Hytbe 
Knight,  Richard. . .Bobbing  Gouit,  Slttingboume 
Knight,  Richard  Lake. .  .Bobbing,  Slttingboume 
t  Lake.  Edward. .  .HiU  Skle.  Strood 
I^ke,  Frederick. .  .Rodmersham,  Slttingboume 
Lake.  J . . .  Newlands,  Teynbam,  Sittingboume 
Lake,  Robert. .  .Milton,  Cinterbary 

b 
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List  of  Grcvemors  and  Members  of  Hue 


f  lioke,  Robert. .  .Oakley,  Rochester 
fTjakc,  Thomas... Tonge,  Sittlngbuunic 
Larking,  J.  Wingfidd. .  .The  Fire,  Lee 
fLectie,  C.  Stuart. .  .Dl\ran  Court,  Favcrsliam 
Lempriere,  Ms^or  IL. .  .Pembury,  Tunbridgc  Wells 
Lcncy,  Charles. .  .Had<lon  Hace,  Tnubridgc  ' 

Leney,  Edward. .  .Iladlow  Place.  Iladlow  i 

Lennard,  Colonel  J.  F. . . .  Wf  ckham  Court,  Bromley  | 
I>evett,  William . . . Qlaasenbury,  Granbrook  j 

Ix^wis,  I.  H.  .Gallants  Court,  East  Farleigb,  Maidstone  j 
Love,  S.. .  .The  Water  House.  Shoreham,  Scvcnaiks  I 
fl^iyd,  Lieut.-Col.  E. ...  Li  1  Isdi-n.  Hawkliurst  I 

IjUcIc,  Cai>tain  F. . . . Hartlip.  Slttingboume  | 

Mace,  J.  Ellis. . .  AiOifonl  Koad.  Tenterden  I 

Mac  George.  John . .  .Groat  Chart,  Ashford  I 

fMaitland,  Colonel. .  .Holly wych,  Edcnbrldge 
Mannington,  A.. .  .Staplocrosts,  Hawkhurst 
Mannington,  It<;iac. .  .Ewhuntt,  Hawkhurst 
Man  waring,  T...  Mare  Place,  Urenchlcy,  Stiplehurst 
Marten,  John. .  .Chilham,  Canterbury 
Marten.  Peter. .  .Chilliani,  Canterbury 
tMartin,  P.  Wykeham,  M.P..  .I>eed8  Castle,  Maidstone 
Mercer,  W.. .  .Grove  House,  Hunton,  Staplehurst 
fMUls,  J.  R.. .  .Kingswood  Lodge.  Tunbridgc  Wells 
Miskin,  William. .  .Hoo.  Rochester 
Mockfurd,' W.  G.  S.. . .  Vanbrugh  House,  Blackheatk 
Monckton,  Edward. .  .Tho  Hectorage,  Tunbridge 
Monckton,  Frederick. . .Iladlow, Tunbridge 
fMoore,  Rev.  Edward. ..Tlieobalds,  Hawkhur«t 
Moore,  Rev.  G.  Bridges.. .  .Tunstall,  Sittlngboume 
Morland,W.Courtenay..Thc'CourtlAHlBc,I^mberhurst 
■)-Morley,  H.  H(»pc. .  .Hall  Place,  Tunbridgc 

Morton,  J.  T Darenth,  Dartford 

f  Munn,  Mi^r. .  .Churchill  House,  l^ver 

Murton,  Frederick. .  .Smecth,  Ashford 

Murton,  William. .  .Tunstall.  Sittingboume 

Neame,  Charles. .  .Copton,  Faversham 

f  Neame.  Edward. .  .Selling  Court,  Faversham 

f  Neame,  Edwin. .  .Harefleld,  St'lllnp,  Faversham 

Neame,  Frederick... Macknade,  Faversham 

tXtame,H.B.,North  Court.  IiOwerHardrefi,Canterbnry 

Neame,  Percy  B.. .  .The  Mount,  Ospringe,  Faversham 

Neame,  Robert. .  .Boughton  Blcan,  Faversham 

Neve,  (  harles.  .Amberfleld,  Chart  Sutton,  Staplehurst 

Neve,  George. .  .Siwtnghurst,  Staplehurst 

Neve,  Richard..  .Bciienden,  Stapk-hurst 

fNoakes,  John  T.. .  .Brcckley  House,  Lewishom 

f  Norman,  G.  Warde. . .  Bromley 

Orlebar,  IL  A... 34,  I^ansdownc  ^ul.,  Tunbridge  Wella 

fPaine,  Jeremiah. .  .Sutton  Valence,  Staplchnret 

fPagc,  Henry. . . Wolmer  Court,  Walmcr 

fPaterson,  Richard. .  .Jjeefons,  Cliiselhnrst 

JVppercome.  Henry. .  .East  Mailing,  Maidstone 

Perkins,  Thomas. .  .Willesborongh,  Ashford 

Perkins,  William... Braboume,  Asliford 

Phelps,  H.  G.  Hart. .  .Ridley  Parsonage,  Wrotham 

Phlpps.  Filmer. .  .River,  Dover 

lilcher,  Jesse. .  .Cberiton  Court,  Hytlic 

fPipor.  Edward. .  .Hemdll,  Hawkhurst 

Playfair.  G.  (Jcdge.. .  .Errol  Villa,  Ix«,  S.E. 

Plumptre, Charles  J.. .  .Pedding  House,  Sandwich 

Plumptre,  J.  Bridges.  .Goodnestone  Farm,  Wingham 

+Pomfret,  Virgil. .  .Tenterden 


Prentice,  Edward. .  .CliaUc,'OnvcM»l 
Pryke,  J.  P.. . .  Aldenfleld  Hall,  Wlckhunbrook 
tl^e.  Henry. .  .St.  Maiy's  HalU  Bocbester 
Pye,  James. .  .Kni|^  Plaoev  Rochester 
Rammell,  W.  Lake. .  .Starry  Ooort^  Gulerbaiy 
Ram8botharoJ.CrowboroiighWarm,TiiiibridgeWfU> 
Reeves,  William. .  .Cfatttemleii,  StepUhnnt 
Rioe.  £.  R(^. .  .Dane  Court,  Wingbsm 
Robinson  John... Wingham, Ssndwkh 
Romney,  Earl  of. .  .The  Mote^  MaUstoae 
Russell,  George. . .  Manor  House;  Fltnnstesd 
Rujsell.  John. .  .Sutton-at-Hore,  Dartford 
Russell,  Robert. . .  Horton  Kirbj.  Durtfccd 
Rutherford,  T.  R. .  .Hothfleld,  Ashford 
Ruxton.  G.  F.  Symonds.  .The Crook  Farm, Brmcfaky 

Staplehurst 
Salomons, Sir  D.,  Bt.,  M J*.. .Broom  Hill,  TuiWdge 
fSandford,  Marks... Martin,  Dover 
fSankey,  R.  J.. .  .South  Hill.  Aihfoid 
Scott,  John. . .  Wouldham.  Rochester 
Selmes,  J.. .  .Tafton  PUce,  Northlam,  8ta|ilebiiTrt 
Shafto,  T.  D.. .  .Cbereney  Housei  Hanlaii,  MaUrioae 
Sharpe,  W.  Barling. .  .Baker's  Crosa.  Onabnok 
Shrubsole,  &. .  .HiU  Hoase.CbalkweU,  SUilinliuwiie 
fSlade,  A.  F.. . . Kemmal  House;  CbiseUrarsk 
Smith,  W.. .  .Chlmhams,  Euidngjham,  Dsrlfbid 
SmitheU.  R.  Hudson. .  .Hengrore  Hoom,  lliiSite 
Solly,  G.  B.. .  .Monkton  Court,  Ramsfite 
fSUlwell,  A.  F.. .  .Sbeperdswell,  Dover 
SUrling,  Sir  W.,'Bt. . . .  Burr's  Wood,  Timbrldr  Vrdb 
Stone,  J.  J. . . .  Wickham  Rd..  Upper  Lswlshsm  Bd. 
fStonefaam.  Frederick. .  .Grayford 
Stratton,  Rev.  J.  Y.. .  .Dlttoa  Bectoiy,  Malditaaa 
fStunt,  W.  G. . . .  Brogdale,  Osprince,  Favcnhm 
Sturgess,  Thomas. . .  Penshmtk  Tmibridge 
Swlndley,  Mi^or. .  .Herr  Lackenden  Ho.,  Woadebudi 
.Sydney,  Vboount. .  .Frognal,  Foot's  Graj 
Talbot,  J.  Gilbert,  M.P.. .  .FUooohmt,  Edcnbrldge 
Taylor,  W.. . .  Wkkham  Court  Fsnn.  ] 
Toomer,  George  E. .  .Preston  Court,  ^ 
Townend,  Thomas. .  .Knockbolt 
Turner,  Frederick. .  .Niseis,  Tanbrldge 
Tylden-Pattenson,  Captain... Ibomdcn.  Biddendffl. 

Staplehurst 
Tyser,  G.  D.. .  .Hollanden  Park.  Tantaridr 
fUmflreville.  S.  G.. . .  Ingress  Abbej,  OreenUIke 
tWaldo,  K  W.  Meade. .  .Stone  Wall,  EdenbrUge  ' 
tWall,  WUliam  H.. .  .Femboxy,  Tonbrldga  Wdli 
Walter,  John . . .  Borden,  Stttinglioiinie 
Walter,  William. .  .Rainha 
Warde,  Ambrose. .  .West  Farielgb,  ] 
Waring,  William . .  .Ghelsfldd 
^Vhite,  George. .  .Hunton,  Maidstoaa 
White.  J.  Baker. .  .Street  End  Hoose,  OuilalMiy 
fWhitehead,  Charles. .  .Banning  Hoom;  MaUMcae 
Whitehead,  John. .  .West  Banning,  Malihlwiit 
^Vhitehead.  Richard. .  .West  FurlelA  Maidslooo 
AVhitworth.  G. . .  .Jamaica  Level,  BoUiertilUK,  &G. 
fWilsoD,  Edwaid. .  .Hayes,  Bromley 
Wood,  John. .  .Singlewell,  Gravesend 
Woodhams,  Frank. .  .Flindsborj,  Bochestar 
Wyles,  Thomas. .  .Frindsbtiiy,  BociiesCcr 
Yardley,  Sir  William. .  .Hadlow  l^rk, Tmiliri4fB 
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LANCASHISE. 

Governors. 
s, W.  Cunliffe,  M.P. . .  Barlow  Hall,  Manchester 
lUre,  The  Duke  of,  K.G. . . .  Holker  Hall 
lere.  Earl  of. . .  Worsley  HaU,  Manchester 
jn.  Sir  Henry  de.  Bart.. .  .Preston^ 
3ol.  J.  Wilson,  M.P. . . .  Bank  Hall,  Warrington 

,  Earl  of Croxteth,  Liverpool 

:rad&le.  Lord. .  .Lathom  Hoase,  Ormskirk 
ey,  Colonel  Charles. .  .Townelcy,  Burnley 

Members. 

C.  Swain. .  .SpringBeld,  Eccles,  Manchester 

T.  jun.. . .  Hopclelgh,  Eccles,  Manchester 

r,  H.  J.. .  .Breckside  Pk.,  Anfleld,  Liverpool 

th,  Alfred. .  .Egerton  Hall,  Bolton 

th,  Charles  E.. .  .Fairfield,  Manchester 

n,  W.  J.  A... .DalCon-in-Fumess 

man,  Alexander. .  .Lytham 

.  J.. .  .West  Leigh  Lodge,  Leigh,  Manchester 

... .Duckenfield  Lodge,  ^Vshton-under-Lyne 

hn. .  .10.  St,  Mary's,  Manchester 

Henry  John. .  .Cheadle,  Manchester 

Thomas. .  .Acton  Grange,  Warrington 

J.  L.. .  .Foxdenton,  Chadderton,  Manchester 

e-Royds,  C.  R.  N..Pyke  House,  Littleborough 

1,  Thomas... Klbbleton  Hall,  Preston 

:J.. .  .Plungington  Hall,  Preston 

me,  J.  Ireland. .  .Hale,  Warrington 

rae,  Lt  Col.  Ireland. .  .Hale  Hall.  Warrington 

5ton,  Henry. .  .Monton  House,  Eccles 

John  T — Manchester 

Roger. .  .Forton  IxKlge,  Garstang 
V,  William . . .  Levenshulmc,  Manchester 

Charles  W.. .  .Rhodes  House,  Middleton 

Alexander,  M.P Ulverston 

,'.Tames. .  .Forton,  Garstang 

John...  Lancaster 

r.  M 7.  Charlotte  Street,  Manche^tor 

iM ward. .  .Worsley  Grange,  Manchester 

Thomas . . .  l)alton-in-Fumes8 

Or.  F.  C. .  .Bradfonl.  ManchesUT 

Q,  A.  H.  F.. .  .Shell  Road.  Liverpool 

rs, G.  B..  .Westbounie  Terrace,  Lancaster 

I,  Alfred... Liverpool 

■k,F...  .The  Hermitage,  Grimsargh,  Preston 

Henry... Siilford,  Manchester 
Leigh. .  .Higher  Broughton,  Manchester 
r.  B..  .Barwickstead,  Beckermet,  Camforth 
homas  H.. . .Lytham  Hall,  Lytham 

I-Mraund Camforth,  Lancaster 

.  John . .  .The  Firs,  Stretford 
.  Smith . . .  Arkholme,  I^ncaster 
ohn. .  .Fountain  Street,  Ulverston 
ames . . .  Wballey  Range,  Manchester 

Walter  R.. .  .S^ilwlck  Hall,  Preston 

E.  W.. .  .Moss  Bank,  Augkton,  Ormskirk 
m. .  .7S,  Cross  Street,  Manchester 
'llllam  A. . .  .Red  Scarr,  Preston 
jomas  B.. .  .Shaw  Hill,  Hiorley 
John. .  .Urswick,  Ulverston 
Josoi)b. .  .Towneley,  Burnley 


Coolifre,  M^or  Ellis. .  .Queen  Street*  I^rtbam 
Da  vies,  Benjamin. .  .Hayton  House,  Chorley 
Daw^n,  Edward. .  .Aiddiffe  HaU,  Lancaster 
fDerby,  Earl  of. . .  Knowsley,  Prescot 
Derbam,  James. .  .St  Thomas's  Road,  Chorley 
fDe  TraflFord,  Sir  H^  Bt . .  .Trafford  Park.  Manchester 
Dobell,  G  C. ...  10,  North  John  Street,  Liverpool 
fDodson,  Charles  K. .  .Littledale  Hall,  Lancaster 
fDrewry,  George. .  .Holker,  Orange 
fEarle,  Frederic  W. . . .  Edenhurst,  Prescot 
Eastwood,  George. .  .Healey  Hall,  Bumley 
Eckersley,  James. .  .Burnt  House,  Chorley 
Eckersley,  Nathaniel. .  .Standish  Hall,  Wigan 
Eden,  Peter. .  .Cross  Lane.  Salford 
Edmondson,  T.  G.. .  .Gresgarth  HaU,  Lancaster 
fEntwistle,  John  S.. .  .Foxholes,  Rochdale. 
Fair,  Jacob  W. . . .  Lytham,  Preston 
Fair,  Thomas. . .  Westwood,  Lytham 
Fam worth,  J.  K.. . . Alderley  Edge,  Manchester 
Farrer,  James. .  .Ingleborough,  Lancaster 
FeUden,  Lt.-Col.  H.  M.,  M.P.. .  Witton  Pk.,  Blackburn 
+Fenton,  Joseph. .  .Bamford  Hall,  Rochdale 
fFenton,  William. .  .Beanmonds,  Rochdale 
fFieldeu,  John. .  .Dobroyd  Castle,  Todmorden 
fFielden.  Joshua,  M.P...Stan8field  Hall,  Todmonlen 
+Fielden,  Samuel. .  .Centre  Vale,  Todmorden 

Follows,  F.  W Cheetham,  Manchester' 

Gaitskell,  Jacob. .  .HoUnbrook,  Camforth 
fGamble,  David. .  .Gerrard's  Bridge,  St.  Helen's 
Gamett,  Robert. . .  Wyreside,  Lancaster 
Gamett,  William. .  .aitheroc 

■fGaraett,  William  J Queramoor  Park,  Lancaster 

fGauthorp,  H..  .Moorfield  Ho.,  Widncss,  Warrington 
Gerrard,  John. . .  Adlington,  Chorley 

Gillow,  Richard  C Leighton  Hall,  Lancaster 

fGorst,  William. .  .Garston,  Liverpool 
I   Gould,  John. .  .Hyde  Hall,  Denton,  Manchester 
I   Graham,  Rev.  P.. .  .Turacrofl,  Darwen 
^   Greatorex,  Frederick . . .  Queen's  Brewery,  Manchester 
I   fGreenaU,  Gilbert. .  .Walton  Hall.  Warrington 

fGreene,  Thomas. . . Whlttington  Hall,  Lancaster 
I  -fGregaon,  Matthew. .  .Toxteth  Park,  Liverpool 
I  Grundy,  Edward  S.. .  .Reddish  HUl,  Warrington 
I  t Hannay,  R. . . .  Springfield,  Ulverston 
Hare,  Theodore  J. . .  .Crooke  Hall,  Chorley 
Hargreaves,  E.  H. . . .  Kirkham 
Harper,  William. .  .Bury 
fHarrison,  W.. .  .Samlesbury  HaU,  Preston 
Hart,  John . . .  Strangeways,  Manchester 
Harvey,  C.  W. . .  .Walton,  Liverpool 
fHasLun,  John  P.. .  .Qihnow  House,  Boltou 
Hathomthwaltc,  W.. .  .Higher  Wyersdale.  Lancaster 
Heaton,  Captain  H.. .  .Worsley,  Manchester 
tHibbert,  Henry. . .Broughton  Grove.  Grange 
Hibbert,  T.  J. . .  Broughton  Grove,  Newton>in-Oartmel 
Holland,  WUllam . . .  Pembcrtoo,  Wigan 
Hollltiay,  James . . .  Lord  Street,  Liverpool 
tHolUngs,  James  C. .  .Astley  Bridge,  Bolton 
tHorton,  WUUam  T.. .  .Skelmersdale  HaU, Ormskirk 
fUubback,  Joseph. .  .Liverpool 
fHunt,  Geoiige. .  .French wood,  Preston 
Hurst,  Robert. .  .BaUUe  Street,  Rochdale 
flngram,  Joseph. .  .The  Elms,  Sale,  Mmn^hCTtef 

b2 
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irlam.  William. .  .RidRetk'Id.  Miiiiche«tcr 
Jackson,  James. .  .6,  Cha]>el  Street,  Preatou 
.lac«oD,  C.  II.. . .  Btirton,  I'reKtoii 
+Kay,  J.  K.. .  .BaS't  I^anc  House,  Bury 
Kcamc.  J.  H..  ..Mlntare  Birkdmie  rark/Southix)rt 
+Kennedy,  Myles. .  .Burtou  Cottage,  Ulreretoiie 
KnlRht,  John. .  .Castle  View  House,  Warrington 
fKnowlrs,  James... Eftgley  Bank,  Bolton 
1.Ambe,  John. .  .Hopefleld,  Eccles,  Manchester 
tr>ewthwaite, (r.. . Bruad  Gate,  Hroughton-ln-Fumcs.H 
LIttledule,  Harold... Liscard,  Livorpmil 
fMarbland,  W.. . .  Baguley  Hall,  Northeudea 

Mayman,  B Water  street,  Liverpool 

Meller,  J.  Galloway. .  .Stretford,  Manchester 
f Mercer,  William... Newton,  WarrinRton 
tMillcr,  T.  Horrocka. .  .Singleton,  Klrkham 
Milner,  John . . .  Myerscough,  Preston 
Morgan,  T,. .  .Faulkner  Street,  Manchester 
Moult,  William. .  .KnowHley,  I^e^oot 
f  MuckloA',  Edward. .  .Castle  Head,  Grange 
Muirhead,  T. . .  .Victoria  Street,  Manchester 
Murray.  William..  .Lower  Broughton,  Manche^t4.-r 
fMusgrove,  Edgar. .  .West  Town,  Ormakirk 
Keild,  Henry. .  .The  Grange;  Worsley,  Manchester 
fNewall,  Henry. .  .Hare  Hill,  Llttleborough 
fOckleston,  W.  F.. . .Cheadle,  Manchester 
fOrmerod,  H.  M.. .  .5,  CUrence  Street,  Manche.*iter 
Park,  James. .  .Lightbume,  Ul version 
Parker,  T.  Townley. .  .Chaniock,  Chorley 
fParkinaon,  Robert. . .  Northenden,  ManchcsUT 
Parr,  Captain  R.  W..  .Grappenhall  Hayes,  Warringtun 
Pearson,  F.  F — Storrs  Hall,  Arkholmc,  Camforth 
fPeel,  Jonathan. .  .Knowlmere  Manor,  Clitheroe 
Piatt.  Henry... Wemeth  Park,  Oldham 
i'olding,  James  Bede. .  .Buniley 
Potter,  T.  B.,  M.P.. . .  Ihiilc  Hill,  Manchester 
Kawes,  John  G.. .  .2i«.  Dicconson  Street,  Wigan 
fRawstortie,  L....lIutton  Hjill,  Preston 
Rayment,  E.  D...  .307,  Vauxhall  Road,  Uvcrpo*il 
fReed,  George.  M.D.. . .P^oyal  Infirmary,  ManchesUr 
Reynolds,  Osbonie. .  .Owens  College,  Manchester 
tReynolds,  Dr.  W..  .St.  Michad's Hamlet,  Liveri>ool 
Richardson,  R.. .  .Halewood,  Liverpool 
Richmond,  Francis... Salford,  Mandiester 
Ridgway,  Thomas. .  .Lymm,  Warrington 
Robinson,  Dixon. .  .Cliiheroo  Castle 
Robinson,  J...'.IIugg.irt's  Farm,  Brindle,  CJliorley 
Robin»on,  W.. .  .Darlington  L<xlge,  Warrington 
-J-Rothwell,  R.  R.... Sharpies  Hall,  Bolton 
RothwelU  W.  Tulbot... Foxholes,  Fillel,  Lancaster 
fRoyds,  A.  Hudson . . .  Fallnge,  Rochdale 
tRoyds,  Henry. . . Wavortree,  Liverpool 
tRoyds,  Rev.  John . . .  Heyshum  Rectt>ry,  Uinca.><ter 
Ryder,  T.  B.. .  .5Ta,  Church  Street,  Liverpool 
Sandy,  Thomas  G.. .  .Cliviger  Street,  Burnley 
fSatterfield,  Jo^hua. . .  Alderley  I-idge,  Manchester 
S<:hofleld,  W.  WhltwortU. . .  Buckley  Hall,  Rochdale 
Sharman,  S.. .  .Little  Oosby,  Uverpool 
Sillcock.  R.... Thornton  Hall,  PouIton-le-Fyld»i 
Simiwon,  S.. .  .33,  South  King  Street^  Manchester 
Singleton,  John. .  .Poulton  le  Fylde 
.Skirving,  William.  ..15,  Queen  Square,  Liverpool 
^lye,  WlUlam  W.. . .Beaumont  Costle, T^ancaster 


Smith,  A.  M'Kuuxie. .  .Kent  Street,  Liverpool 
Smith,  Charles. .  .Kent  Street,  Liverpool 
Smith.  Joseph. .  .Gable  Street,  Lancaster 
fSmith,  R.  C...  .Parkfleki.  Swinton,  MaDcbcstcr 
fStandish,  W.  8.. . .Duxbory  Plark,  Cborky 
Stanley,  Edward.. .The  Height,  Onnge 
Statter,  T.. .  .Stand  HilU  Wbitefleld,  MuKhnter 
Statter,  T.,  Jun.. .  .SUnd  HlU,  WhltefleUl  Maodaeittf 
Steward,  A.  Benn. .  .Newton  Slaoor,  Gunfotth 
Stocks,  Charles. .  .Cheadle,  Mancbeiter 
Storey,  George. .  .Brannsbawe  Honw,  Bamkj 
Storey,  Joseph. .  .CrosslandA,  Lancaster 
Stunt,  George. .  .Spriogflekl,  ColstoD,  Ulventon 
Sultle,  W.  Beuoni...Whall^  Gnnge,  Mancfacsler 
Talbot,  W.  Hawkshead. .  .Hartwood  Hall,  Cboricy 
Tatton,  T.  W....WytbenBhave  Hall.  Kortbnini 

Manchester 
fTaylor,  Samnel. .  .Eodeston  Hall,  Preaoot 
•j-Tempest,  a  Ilenty. . .  Upland,  Preston 
Thme,  John  A. .  .Briarley,  Aigborth,  Uvfrpoul 
Townend,  John. . .Shodaworth  Hall,  Blackbam 
Vickens  Thomas. .  .Cbeetbam  Hill,  2 
fWadham.  E.. . .Mill  Wood,  Dalton  In  1 
Walker,  0.  Ormerod. .  .Baiy 
Walker,  William  T...  .Clapbam,  1 
fWebb,  Charles  J.. .  .Brooklands,  Onukirk 
fWhaUey,  C.  L.. . .Richmond  Hooae,  1 
Wliitwortb,  H.. .  .96,  King  Street,  ] 
Whitworth,  Sir  J.. .  .Cborlton  Street,  1 
Willacy,  Robert. .  .Fenwortham  Priory,  PicitoB 
fWillis,  H.  li.  D'Anyers. .  .Halewood,  Uvcfpool 
Wilson.  T.  Ncwby. .  .The  Landing,  UlTmfeoo 
Wilson,  William. .  .Oubaa  Hill,  UlTentoa 
tWithhigton,  T.  E.. .  .Cnlcheth  Hall,  Wantagtan 
Wood,  James. .  .Oaklands,  Walton,  Uverpool 
Wood,  James. .  .Haigh  Hall,  WIgan 
fWoodburue,  Thomas. .  .Thorston  yille,Ulvmtua 
Woodhouse,  John. . .Skale  Hall,  1 
Worrall,  Wward. . , Whalley  Range,  1 


Mmben. 
fAUon,  John. .  .Knighton,  Leicester 
Allen,  J(KK>ph,  Jun.. .  .19,  Seymour  Street,  Leificstrf 
Allen,  Thomas. .  .Thurmaston,  Letoeater 
Angrave,  Thomas  C. .  .East  Leake,  Longbbonw^ 
Ardron,  John. .  .Qucniborougfa,  Lekeater 
■  Arkwright,  A.  W. .  Broughton  Astley  Ho.,  Lnttemrth 
Arthur,  Col.  Charles. .  .Mistcrton  Hall,  Latlenrartb 
I  Badcock,  Rev.  T. . .  .Fleckncy,  Market  Haitgiov^ 

Bailey,  Wward. .  .Lelc««ter 
I  f  Barwcll,  Thomao. .  .Leicester 
I   Bcale,  Joseph . . .  Wolsey  G  range,  ^Eflnddey 
'  fBemensI.Ady...Ko}'thorpcHall, Leioeater 
I  lierry,  Edmund. . . Anhley,  Market  Harbowutfi 
I   Bolton.  J.  A.,  M.D. . . .  Bclgrave  Gate  Hooae,  Lckestcr 
i  Brcwltt,  T.  B.. .  .Sanham  Honse,  UeltOD  Mowbny 
I  Brook,  Charles...Enderby  Hall,  Leicester 

fBrooke,  Sir  W.  do  Capel,  Bt.. .  .The  Ehns,  Market 
!       Harborough 

.    Brown,  Henry. . .  Ashby-de-Ia-Zoudi 
'  tBruxner,  Rev.  G.  R,  M.A. . .  .Thnrlaxtoii,  HiocUry 
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Frederick  T.. .  .Ilumbcrstone,  T^iccster 

,  John  N.. .  .Looghborougb 

Robert. .  .Ingarsbj,  Leicester 

R,  Edgar. .  .Humberston  Road,  Leicester 

in.  Captain  W.  H Enderby.  Leicester 

,  Edward  H..  .Gadsley  Hall,  Melton  Mowbray 
John  Sanders. .  .PeatUng  Hall,  Lutterworth 

n,  G.  W Great  Glen,  Leicester 

Charles. .  .Burbage,  Hinckley 

Alfred  Allen. .  .The  Hall,  Wigston,  Leicester 

II,  R.  W Ravenstone,  Ashby-de-la-Zouch  . 

ohn.  .Dalton,  Saddington,  Market  Harborough 

rohn. . .  Wykin  Hall,  Hinckley 

lay,  E.,M.D..  .Long  Clawson.Melton  Mowbray 

on,  Edward  J.. .  .Great  Peatling,  Lutter^-orth 

on,  William. .  .Wigston  Magna,  Leic«»ter 

unes. .  .Glenfleld,  Leicester 

i,  William. .  .Narboro*,  Enderby.  I^lcester 

m,  E.  B Quomdon  House,  I»ugh borough 

E  Knapp. .  .Market  Harborough 
John. . .Copson  Lodge.  Hinckley 
Sir  F.  T.,  Bart.. .  .Lowesley  Hall,  Leicester 

diaries  T The  Coplow,  Billesdon,  Leicester 

Tease. . .  Rotbley,  Loughborough 
lid,  Philip. .  .Glen  Parva,  Leicester 
klatthew . . .  Leicester 

J,  A The  Old  Parks,  Ashby-de-la-Zonch 

'.  Henry. .  .Glen  Parva,  Leicester 
A.  John. .  .Lancaster  PUce,  l^eicefiter 
s,  John. .  .Kotherby,  Leicester 
?,  Charles. .  .Knighton,  Leicester 
George  Shirley. .  .Leicester 

John  Dove,  Jun Knighton,  Leicester 

Samuel. .  .West  Coates  Grange,  Le}ce^ter 
jon,  John.  ..The  Willows,  Leicester 
,  Joseph. .  .Great  Wigston,  Leicester 
gg.  Sir  A .  Grey,  BaTt. . . Noseley  Hall,  Leicester 
,  William. .  .Burtonflelds,  Hinckley 
r.  Tbomas. .  .86,  Welford  Road,  Leicester 
:.  W.  P. . . .  Beau  Manor  Park,  Loughborough 
iv.  Abraham. .  .Spa  Place,  Leicester 
Tis,  Rev.  H.  J.. .  .Blaby  Rectory,  Leicester 
>hrevs,  Henry.  ..Wood  House,  Loughborough 
lowland . . .  Klbsworth  Hall 
tViiliiim . . .  Leice>ter 
,  Tbomas. .  .Great  Wigston,  Leicester 
It,  A....Kibworih  Beauchurap,  Ijeicestor 
1,  T.  F.. .  .Stoneygate,  Leicester 
a,  Walter  K. . . .  Leicester 
1,  W.  H.. .  .Old  Hill,  Braunston.  T^elcf  ^ter 
Francis. .  .Saddington,  Maiket  Harborungh 
E.  W.... Newton  Harcourt,  I>elce-tcr 
,  Captain  Gregory. .  .Glen  Parva,  l^icester 
Major  Joseph. .  .Glen  Parva,  Leicester 
Robert. . .  Hoton,  Loughborough. 
Iter,  J.  B.. Thorpe Satchville,  Melton  Mowbray 
rboroas  F.. .  .South  Croxton,  Leicester 
?oger  Dutton. . .  Keyham,  Leicester 
"homas. . .  Keyham,  Leicester 
1,  Joseph. .  .Hoe  Fields,  Hinckley 
1, Thoa.,  jun.. . . Walcote  Field*,  Lutter^-orth 
ray.  Captain. . .Overseal,  Ashby-de-la-Zouch 
,  Thomas. .  .Manor  House.  Beeby,  Leicester 


Oldacres,  Matthew. .  .Clipeton.  Market  Harborough 
Gaston,  Hiram  A.. . .Great  Wigston,  Leicester 
fPaget,  G.  E.. .  .Sutton  Hall,  Loogfaborough 
fllaget,  T.  T.. .  .Humberatone.  Leicester 
Painter,  Robert. .  .18,  OallowtrcoGate,  Leicester 
l¥arson.  Captain  W.. .  .Walcote,  Lutterworth 
Pilgiim,  S.  C. .  .The  Out  woods,  Hinckley 
Pochin,  Capt,  R.N.. .  .Braunston  House.  Leicester 
Reynolds,  J.  B.. . .  Lnbbesthorpe,  Leicester 
Richards,  W. . . .  Belgrave,  Leicester 
Robinson,  Alfred. .  .Gas  Works,  Leicester 
fSt.  Maur,  Lord  A.. . .Burton,  Loughborough 
fSalt,  WUliam  H.. .  .Kirby  Frith.  Leicester 
Sareon,  John. .  .Welford  Place.  Leicester 
Scott,  W.. . . Normanton  Turville,  Hinckley 
Shakejipears,  John. .  .Copson  Magna,  Hinckley 
fSharman,  Warren. . .Melton  Mowbray 
Shaw,  George,  M.D.. .  .Leicester 
Simpkin.  Joseph. . . Narborongh,  Leicester 
Slmpkin,  Thomas  H.. .  .Hoby,  Leicester 
Slee,  Henry  W.. .  .Leicester 
Smith.  John  T.. .  .Kibworth,  Leicester 

Smith.  I'ercy  L Gt.  Peatling  Lodge,  Lutterworth 

Spencer,  Francis. .  .Claybrooke,  Lutterworth 
Stone,  Joseph  C. .  .Rowley  Fiekis,  Leicester 
Stone,  N.  C. . .  Aylestone  Hall,  Leicester 
f Stratford.  H.  S.. .  .Thorpe  Lubenham,  Markft  Har- 
borough 
Straton,  Rev.  G.  W..  ..Aylestone^  Leicester 
fTailby,  W.  Ward. .  .Skefflngton  Hall.  Leicester 
Taylor,  John. .  .Belgrave  Gate,  Leicester 
Taylor,  Thomas  S.. .  .Leicester  Frith,  Leicester 
Taylor,  William. .  .37,  West  Street,  Leicester 
Thorpe,  William. .  .Nailstone,  Hinckley 
fTryon,  Richard. .  .Loddington  Hall,  I>eioester 
Vaoghan,  G.  Lw. .  .Belmont  Villa,  Leicester 
+ Voile,  Thomas. .  .Frolesworth,  Lutterworth 
Wale,  Henry. .  .Woodlands,  Narborough 
^N'amer,  Thomas. .  .The  Abbey,  Leicester 
Wartnaby,  Mrs.. .  .Market  Harborough 
^Voodcock,  H.  C. . . .  Rearsby,  Letoester 
Woodroffe,  y(.  SoloiQon.  .Normanton,  Loughborough 
Worswlck,  Captain. .  .Normanton  Hall,  Hinckley 
Wright,  Thomas. . .  Wanlip,  Lelbester 
Wright,  William. .  .Shoby  Friory.  Mel  too  Mowbray 


LIKOOLHSHIBS. 


Govemon. 


I   Chaplin,  Henry,  H.P.. .  .Blankney  Hall.  Lincoln 

,   fCholmeley.  Sir  M.  J.,  BL,  M.P.. .  .Colsterworth 

'  f  l)ysart.  Earl  of. . .  Buckminster  Hall.  Colsterworth 

j   Kesteven,  Lord . .  .Case wick,  Stamford 

,   fNisbet-HamUton,  Rt.  Hon.  K.  A..  .Blozbcdme  Hall 

I   fUuiland,  Duke  of;  ICG.. .  .Bel voir  GasUe,  Grantham 

I 

Memben. 

I   tAlington,G.M....SwinhopeHoa8e^  Grimsby     * 

\    Amcotts,  Colonel,  M.P. . . .  Hacktbom  Hall,  Lincoln 

Ashton,  T.  M. . . .  Deeping  SL  Nicholas^  Spaldhig 

Bartholomew,  W.. . .  Waddingtoa  Heath,  Idnooin 

Battle,  John  R.. .  .Potter  Han  worth,  Lincoln 
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Bell,  AncIU. .  .Manor  noose,  North  Kyme,  Sle&ford 
Berldge,  Kev.  Basil. . .  Algarkirk,  Sjmldlng 
fBettinson,  Richard. .  .Cawthorpe,  Bourne 
Bland,  George. .  .Colcby  Hall,  Lincoln 
Bonnall,  Jolin. .  .Gmntham 
Borman,  Joseph, .  .Irby,  Caistor 
Borman,  Luke . . .  Bamuldby-le-Beck,  G  rimsby 
Boucher,  Charles. .  .Caenby  Hall,  Market  Ilason 
Bramley,  Charles. .  .Flgkcrton  Hall,  Lincoln 
Briggs,  D.  Grant. .  .Calccthorpe  Manor,  Louth 
Brown,  Percira. .  .Glentworth  Hall,  Lincoln 
Buddlcom,  Rev.  R.  J.. .  .Morton,  GalnslyjrougU 
Burgess,  John. .  .Edenham,  Bourne 
BurkUl,  E.  W. . . Winterlngham,  Brigg 
Byron,  John. .  .Kirby  Green,  Sleaford 
Cabom,  Richard  S.. .  .Denton,  Grantham 
•|<:alvertt,  J.  S. .  .Tothlll  Manor  House,  Alford 
Campain,  Joseph  George. .  .Cowbit,  Spalding 
Campoin,  8.  W.. .  .Deeping  St  Nicholas,  Spalding 
Cartvtrright,  T.. .  .Pillar  Farm,  Duitfton,  Lincoln 
Casswell,  George. .  .Gosbcrton,  Spalding 
Casswell,  John  Henry. .  .Laughton,  Folkingham 
(>ive,  Henry  Haddon. .  .Brigg 
fClarke,  Charles. . .  Ashby-de-la-I>ound,  Sloafurd 
Clarke,  John  Algernon. .  .Long  Sutton 
•fClayton,  Nathaniel. .  .Ncwland  House,  Lincoln 
Coates.  Thomas. .  .Ravendalc.  Grimsby 
Cole,  Robert. .  .Belmont,  Wragby 
Conington,  Clement. .  .Hagwortliingham,  Spilsby 
Coultas,  James,  Jun.. .  .Spittl^ato,  Grantham , 
Coupland,  John  G. . . .  Freeston,  Boston 
■fCrawley,  John,  Jun.. .  .Gosbcrton  Fen,  Spalding 
( Yawloy,  Lewis. .  .Kcightley  House,  Holbeach  Marsh 
fCrofts,  Kev.  CD...  .Caythorpe  Rectory,  Grantham 
Dal  ton.  James. .  .Fillingham  Manor,  Lincoln 
Davy,  John. .  .Owcrsby,  Market  Rasen 
fDay,  Charles. .  .Easton,  Stamford 
tDay,  Nevilo. .  .Easton,  Stamford 
tDixon.  Jolin  William. .  .Calstor 
fDixon,  Thomas  Parkinson. .  .Caistor 
Duckcring,  R.  Fi.. .  .Northorpe,  Kirton  Lindsay 
■^-^Mding,  Henry. .  .Panton  House,  Wn^jby 
^uddlng.  William. .  .Lambcroft,  Louth 
Ealand,  John  Robert. . .  Aisthorpc,  Lincoln 
Eaton,  Charles  0.. .  .Tolethorpe,  Stamford 
f Ellison,  M(\)or  U.  G.. . . Boultham  Hall,  Lincoln 
Epton,  Robert  J.. .  .Newball,  Lincoln 
Everington,  W.,  Jun.. .  .Skegness,  Burgh-le-Marsh 
f  Exeter,  Marquis  of. .  .Burghl<;y  House,  Stamford 
Fane,  Colonel  F....Full>eck  Hall,  Grantham 
tFiel(L«en(l,  Charles  R.. .  .Klrmond,  Market  Rascn 
Fletcher,  Thomas. .  .Deeping  St.  Nichulas,  Spalding 
f  Foster,  H.  Y.  West. .  .Cranwell  Ixxlge,  Sleaford 
Foster,  William. .  .Can wick  Hous*',  Lincoln 
Fox.  William. .  .Brook  Farm,  Dunston,  Lincoln 
l<>ankLsh,  William... Limber  Magna,  Ulorby 
fFytcho,  J.  Lewis. .  .Thorpe  Hall,  Klkington,  Louth 
f(Jarlit,  Arthur.  ..Soothem,  Lincoln 
ftJllwon,  John  Kirk. .  .Ingleby,  Lincoln 
Grantham,  Major  H.  V.. .  .West  Keal  Hall,  Spilnby 
fGreetham,  John. .  .StaliiQeld  Hall,  Wragby 
Ircetham,  William. .  .Stalnfleld  Hall,  Wragby 
i-^ndy,  Go-rge. .  .Misterton,  Gainsborongh 


Hack,  Algernon. .  .BackmlnBter,  Grantham 
fHandley,  Mi^or  B.. .  .Pointon  Hooae,  FoDdngbm 
HarrlB,  Edward..  .Horbllng  Vicarage,  FolkiDghim 
Hayes,  Hcniy. .  .Stamford 
tHeneage,  Edward. . .Hainton  Hall,  Wragl^ 
Hessletlne,  W.. .Beaumont  Cote,  Barton-on-Hnmbr 
Hickson,  Richard. .  .Hougbam,  Grantham 
Hilliam,  Captain  T.. .  .WUleal^  Hall,  Spalding 
Hobson,  John  George. .  .Curlew  Lodge,  Long  Sattm 
Holland,  James. .  .Deeping  St.  NlcfaoUs,  Spalding 
Holland,  John  Wells. .  Deeping  St.  NiciiolaB,  Spaldii^ 
fHorner,  James  B.. .  .Lincoln 
Homsby,  Rlchani. .  .Splttlegate,  Grantham 
Howard,  E.  J.. .  .Rise  Farm,  Noctoo,  Unooln 
Howard,  R.  (i.  F...  .Temple  Braer, Lincoln 
Hunt,  William. . .Deeping  St.  Nicholaa,  Spaldiog 
fHurdman,  J.  E. .  .Mareham  le  Hill.  HomGaiile 
Hutton,  William. .  .Gate  Burton,  Gainsborongh 
fJarvis,  G.  K.. .  .Doddington  HaU.  Lincoln 
Jeffrey.  G.  K. . .Rutland  Works.  Stamfoni 
JekyU,  John. .  .Newland,  Lincoln 
Johnson,  G.  W.. . .UflTord,  Stamford 
Keyworth,  II.  J.. .  .Cottesford  PLaoe,  linooln 
fKcyworth,  J.  B.  H.. .  .Qreeatone  House,  Ltncobi 
fKing,  John  R.. .  .North  Ormsby,  Louth 
I   Kingston,  Samuel... Spalding 

Kirk,  Charles. .  .Sleaford 
'   Kirkby,  Thomas. .  .Cuxwold.  Calstor 
Kirkham,  Thomas. . .  Biscalhorpe  House,  Loath 
I^xton,  aemcnt. .  .Pinchbeck  West,  Spioding 
Lister,  Charles. .  .Cdeby  Lodges  Lincoln 
fLivesey,  Rev.  T.. .  .Stourton  Hall,  HoracavtlP 
fLocock,  Edmund.  ..South  Elkington,  Lonih 
Lowe,  John. .  .Ryhall,  Stamford 
fLucas,  Rev.  C.  H. . .  .Edith  Weston,  Stamford 
fLucas.  Ueut.  Col.  R.. . .Edith  Weston,  StMnfocd 
Lynn,  John. .  .Church  Farm,  Strozton,  Grantham 
Mat.  kinder,  Harwood. . .  Langton  Grange,  SpUsI^ 
Alackinder.  Herbert. .  .Mere HaU,  Lincobi 
tMaddison,  G.  Wilson. .  .Partny,  Spllslqr 
Marris,  Thomas. .  .Ulcel^ 
I   fMarshall,  Frederick  C .  .Rischolme,  Linooln 
Marshall,  James. .  .Gainsborough 
Marsliali,  William  F. . . .  Branston  VlUa,  Lincoln 
Martin,  David . . .  Wainfleet 
f  Martin,  George. .  .Hubert's  Bridge,  Boidim 
fMartln,  James. .  .Wainfleet 
fMartm  Robert. . . Asterby,  Homcastle 
Mason,  Richard. . . Kcddington,  Louth 
j   Melville,  Hon.  A.  Leslie. . .Branston  HaU,  Lincobi 
;   fMelvilie.  A.  S.  Leslie. .  .The  Longhills,  Lincoln 
\   Melville,  C.  Leslie. .  .Branston  Hall,  Linooln 

Morley,  R.  Ncwcombe. .  .Leadenbam,  Grantham 
■   M  undy ,  C.  J.  MassingbenL .  Old  BoUingbroke,  S^lft? 
fNainby,  C.  M.. . .  Bamoldl^-le-Beck,  Grimslqr 
Nelson,  John. .  .Kettlcl^  Thorpe,  Brigg 
i   fNelRon,  John . . .  Wytham  House,  Louth 
j   Nidd.  C.  W. . . .  Crceting  Manor  Farm,  Stamfoni 
North,  Charles. .  .South  Thoresby,  Alford 
fPacke,  G.  Hus>)ey. .  .Caythorpe  Hall.  Gnmtham 
Paddison,  Edward. .  .lugilby,  Linodn 

fPahner,  Rev.  P.  H Wolstborpe^  Giantfaam 

I'ears,  John. .  .Mere,  Lincoln 
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rth.  W.. .  .Deeping  Bank,  Crowland 

WUliam...Brigg 

Thomas. .  .Barrol^,  Grantham 

1,  F.  M.. .  .Caythorpe,  Grantham 

,  &  H. . . .  Anwick.  Sleaford 

J.  T.  B....Lincohi 

'>ederick. .  .Greatford,  Stamford 

.  H.  M.. .  .Hill  House,  Wykeham,  Spalding 

laon,  John. . .  Asgarby,  Spilsby 

Robert. .  .Canwick  Road,  Lincoln 

>n,  Henry. . . Hough-on-the-Hill,  Grantham 

>o,  K..  sen.. .  .Sedgebrook,  Grantham 

,  James. .  .Brackenboroagh.  Loath 

.Joseph...  Lincoln 

bans.  Duke  of. .  .Redboum  Hall,  Brigg 

,  Robert. .  .Cranmore  Lodge,  Market  Deeping 

Henry  John. . .  Wainfleet  Hall 

William. .  .Mavis  Enderby,  Spilsby 
ley.  Coates. .  .Kclstone  Hall.  Louth 
ley,  Henry. . .  Acthorpe,  Louth 
ley,  Isaac. .  .B<Mwell  House,  Louth 
d,  Sir  R.,  Bart.. .  .Normanby,  Brigg 
n,  Thomas. .  .Croxton  Lodge,  Grantham 

A.  L.  H.. .  .Edlington,  Homcastle 
leworth,  Alfred. . . Helghlngham  Hall,  Lincoln 
leworth,  Joseph. .  .Hartsholme  Hall,  Lincoln 
W,. .  .Casthorpe,  Grantham 
ids,  J.  Caboume. .  .Fishtofl,  Boston 
m,  E.  Dunkley. .  .Sutton  Bridge 
»rth,  G.  B.. .  .Moorton  House,  Caistor 
Thomas. .  .Market  Place,  Boston 
John. .  .Deeping  High  Bank,  Crowland 
Cyprian. .  .Manor  Farm,  Dunstqn,  Sleaford 
Fames  M.. .  .Metherlngbam,  Sleaford 
y,  Francis. . .  Aylesby,  Great  Grimsby 
George...  Boston 
n,  John, .  .Dalby,  Spilsby 
ape,  J.  Banks. .  .Revesby  Abbey,  Boston 
K,  W. . .  .Chapel  Farm,  Barton-on-Humber 
Id,  Richard. .  .Weelsby  Hall,  Grimsby 
nson,  Bruce. . .  Asgarby,  Sleaford 
William. .  .Aylesley  Manor,  Great  Grimsby 
5,  P.  F. .  .Great  Carlton,  Louth 
,  John . .  .The  Grange,  Ulceby 
>r,  Chrislopher. .  .Stoke,  Grantham 
.r,  Edmund,  M.P. . . .  Panton  Hall,  Wragby 
d,  J.  S.. .  .Skirbeck,  Boston 
d,  Weston... Boston 
r,  James. .  .Peakirk,  Market  Deeping 
,  J.  Earle. . .  Allington  Hall,  Grantham 

W.  Earle,  M.P.. .  .Newton  Ho.,  Folkingham 
-Gregory,  Sir  G.  K,  Bt....Denton  Hall,  Grantham 
John. .  .Melton  Ross,  Brigg 
lead,  William. .  .Etton,  Market  Deeping 

,  Wword  H Hagworthlngham,  Spilsby 

,  tYancis. .  .Ludford,  Market  Rasen 

Qeld,  J.  H.  Lee. .  .TIckencote  Hall,  Stamford 

,  Rowland,  M,P.. .  .Appleby  HaU,  Brigg 

,  Bennett  W.. . . Humberstone,  Great  Grimsby 

:,  Robert. .  .Nocton  Heath, Nocton 

8,  Robert. .  .Little  Ponton,  Grantham 

trough.  Earl  of. .  .Manby  Hill,  Glanford  Bridge 

,  Henry. .  .North  Parade,  Grantham 


XIDDLESEZ. 

Govemon. 
AUcroft,  John  D.. .  .Harllngton 
•fCambrldge.  H.R,H.  The  Duke  of,  K.G., .  .Gloucester 

Hou8e,'.PIccadilly 
fFuller,  Francis. .  .3,  Whitehall  Gardens.  S.W.' 
Gibbs,  B.  T.  Brandreth. .  .47.  Half  Moon  St.  W. 
fHarcourt.  O.  Simon. .  .36.  St  George's  Sqnaro,  S.W. 
RIgg.  Jonathan.  .4.  Chester  Place.  Hyde  Park  Square 

Jfem5ers. 
fAcwortb,  Nathaniel  B.. .  .The  Hook,  Northaw 
Addison,  John.  .6.  Delahay  Street.  Westminster,  S.W. 
Alison.  John. .  .90.  Lancaster  Gate.  W. 
fAllender.  G.  M.. .  .6.  Dawson  Phice.  Bayswater,  W. 
Arnold.  James. .  .35.  West  Smithfield.  E.C. 
Amott.  T.  Beld.  .Bramshill.  Harlesden  Green,  N.W. 
Badcock,  P. . . .  Aldridge  Road  ViUas.  Westbonme  Pk. 
Balllie,  William  H.. .  .43,  Norfolk  Square,  W. 
Baily.  John ...  113.  Mount  Street,  Berkeley  Square.W. 
Baker,  C.  N.. Half  Moon  Passage.  Oracechurch  St.  E.C. 
Barclay.  G.  R.. .  .Oxford  and  Cambridge  Qub,  S.W. 
+Barker.  H.  a  R.. .  .University  aub,  SuITolk  St,  W. 
Bamett  John. .  .Coleraine  House,  Stamford  HiU 
Batt.  William  Henry. .  .West  Drayton.  Uxbridge 
Beale,  K  J.. .  .237,  High  Holbom,  W.a 
Beattchamp,  Charles  D.. .  .93.  Lanadowne  Road,  W. 
fBegg.  David.  M.D.. .  .Canons  Park,  Edgeware,  N.W. 
+Birkbeck.  Robert. .  .20.  Bericeley  Square,  W. 
Blrt.  Jacob. .  .23,  Sussex  Gardens.  Hyde  Park.  W. 
Blackstone,  J..  .1,  Gloucester Rd..  Regent's  Pk.,  N.W. 
Blane,  Colonel  Robert. .  .The  Oaks,  Sunninghill 
tBlanshard,  Richard. .  .53,  Chancery  Lane,  W.C. 
+Blylh,  James. .  .24,  Hyde  Park  Gardens,  W. 
Boards.  Edward. .  .Edmonton,  N. 
Boards.  William. .  .Edmonton,  N. 
Bowler.  Wm.  Anthony. .  .Craven  Street.  Strand,  W.C. 
Bradford,  Thomas. .  .63,  Fleet  Street,  KC. 
Bramwell,  F.  J.. 37,  Gt  George  St,  Westminster,  S.W. 
Brown,  Pixrfessor  G.  T. . .  .7a,  New  Cavendish  St.  W. 
BucUand.  Thomas,  jun.. .  .Wraysbury,  Staines 
Burgess,  WiUiam. .  .Holbom  Viaduct.  E.C. 
Bumey.  Greorge. .  .MiUwall,  K 
Caird.  James. .  .3,  St  James's  Square,  S.W. 
fCalvert,  Frederick. .  .38,  Upper  Grosvenor  Street,  W. 
fCardwell,  K  H.. .  .11,  Cromwell  Place,  S.W. 
Carson,  J.  A. ...  La  Belle  Sauvage  Yard,  Ludgate  HIU 
•^Chambers,  W. . . United  Univ.  Oub,  P^  Mall,  8.W. 
Chapman,  Thomas. .  .14,  Cockspur  Street,  S.W. 
fClaridge,  William. .  .61,  Brook  Street  W. 
Clarke,  T.  Truesdale. .  .Swakeleys,  Uxbridge 
Cllve,  Lieut  Col.  the  Hon.  G.  W.  Windw,  M.P.. .  .63. 

Grosvenor  Street 
aowes.  Wm.. .  .51.  Gloucester  Terrace,  Hyde  Pk..  W. 
Clutterbuck,  R.. .  .8.  Great  Cumberland  PLice.  W. 
autton,  Henry . .  .9,  Whitehall  Place,  S.W. 
Clutton,  John. .  .9,  Whitehall  Place.  S.W. 
fantton.  John  Henry. .  .9,  Whitehall  Place,  S.W. 
autton,  Robert. .  .9,  Whitdiall  Place,  aW. 
fCobb,  Heniy. .  .53,  Lincoln's  Inn  Fields,  W.a 
Cort)et.  H.. .  .Fanners'  Qub,  Sallsboiy  Square,  E.C. 
Cottam,  George  H.. .  .Old  St  Pancraa  Road,  N.W.  . 
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List  of  Governors  and  Members  of  the 


Couchman,  J.  W. . . .  Pcmbiiry  Road,  Tottenham  I 

Cowper,  E.A.,  C.K.. .  .6,  Ot  Oeorgo  St.  Westiiiin«*tir     , 
Cralgie,  P.  O.. Hartley  Ho,  I^wer  llenth,  Hanip^tpad 
Crisp,  Edward*,  M.D.. .  .42,  Beaufort  Street,  C"bel«^a 
Crutchley,  P.  H.. .  .SunnlnRblll  Park,  Stainei* 
Caff,  J.  H.. .  .New  Cuttle  Market,  Irilngton,  X. 
Daubeny,  Robcrt.2,  King's  Bench  Walk.Teiuple.  VLC 
f  Davis,  R.. .  .9,  St.  Helen's  Place,  Bbhopngate,  MC. 
Day,  Thomas. . . 23,  Itorset  Street,  Baker  Street,  \V. 
He  Pass,  Daniol. .  .9,  Delamcre  St.,  Wesibtmnio  S<i.     ! 
fDerham,  WJlllam . .  .TolUnham  '  i 

De  Sails,  Rev.  1  Icnry  J. . . .  Portnall  Park,  Stalnra         | 
'f-De  Weiele,  Count  <  J. ...  25,  Eaton  Square,  S. W . 
tDilke,SirC.  W.. Bt.,  M.P.. . .76. Sloane .Street,  S.W. 
Driver,  Robert  Collin. .  .4,  Whitehall,  S.W. 
+Druce,  S.  B.  L..  ..Nfw  University  Qub,  S.W. 
Dudgeon,  J.. .  .8,  Tavistock  Square,  W.C. 
Duntop,  A.  M....1,  Westminster  Chambero,  VictorU 

Street,  S.W. 
tnunn,Tho8. . .  1  ,Prince'8  Gardens, S.Kensington,  S.W.   ■ 
fElllot.  J.  U  ttrfom. . .  10,  Connaught  Place,  W. 
»ich8on,  H.  0. ...  7,  Gt. Winchester  St  Buildings,  VLC. 
Ernest,  Henry. .  .17,  Salisbury  Street,  Strand,  W.C. 
fKellowes,  James ...  6,  Bryanston  Square,  W. 
fField.  Henry .  National  Club,^Vhltchall  (;ardcii5,S.W. 
+Field,  William. .  .224, Oxford  Stn'et,  W. 
Finch,  Jacob. .  .59,  :^Lirk  Ume,  E.C 
fFitiwygrara.  Lieut-Col.  F....4,  Portland  Placr,  W. 
fFletclIer,  John  Philip . . .  Sunbury  i 

fFreebody,  W.  Yatt  s . . .  2JP,  Hackney  Road,  N . K.  ', 
Fretwell,  Charles  H. . .  .Belle  Isle,  York  Road,  N.  I 

Gatlsby,  Alfred. .  .George  Yard,  Bouverie  Street,  HC.  | 
fOibbs.  Henr>'  H . . St.  Dunstan's,  Regent's  Park,  N . W.  ^ 

<  Sibba,  Thomas. .  .26,  Down  Street,  Piccadilly,  W.  \ 
GlaMer,  William  R. ...  4 1,  Charing  Cross,  S.W.  j 
•KJooch,  John  V. . .  .Reform  Club,  Pall  Mall,  S.W.  i 
<ioflIng,  Thoniaa  G. ...  15,  Portland  Phice,  W.  j 

<  Jrahani,  Walter . . .  We^t  Drayton,  Uxbridgc  i 
•fGrant,  Colonel  W.  L. . . .  22.  Hyde  Park  Stn-et,  W.  j 
Grantham,  R.  a. .  .22,  Whitehall  Place,  S.W. 

<  Jreening,  K  Owen ...  35,  King  St .,  Westminster.  S.W.  . 
(Jrenfell,  A.  Rlverndale. .  .Traveller-.'  Club.  S.W.  j 
fGrey,  The  Hon.  Sir  F.  W.  r}.,C.B..Lynwootl,  Stiin«-s  ; 
(;roevenor,  Lord  Rich-iiti.  M.P. ... 76,  Broolc  Street  W.  | 
Gumey,  Right  Hon.  Russell,  M.P..  .8, Palace (Jardcns, 

Kensington,  W.  ! 

Halg,  G.  A. . .  .7,  Arpyle  Street,  Regent  Street,  W. 
Hall,  J.  Oide . . .  1 ,  Brunswick  Row,  Queen's  Sq.,  W.C.   | 
Hammick,  H.  H.. . . U,  Pall  Mall,  S.W. 
Harcourt,  Colonel ...\  Carlton  ( Jardms,  S.W. 

Harrison,  J.  T Thornhill,  Castlebar,  Ealing 

fHaslewood,  L.  R..194,Gre8ham  Ho.,OM  Broad  St.K.C. 
•fHay.  <^.  A. . .  .17,  York  Terrace,  Regent's  l»ark,  N.W. 
^HajTie,  John. .  .24,  (Jlouc-jster  Sq.,  Hyde  Pk.,  N.W. 
t Hciicltine,  R ...  6a,  Austin  Friars,  HC.  I 

+Heywood,  Jas..  .26,  PaLice  Gardens,  Kensington,  W. 
fHlbbert,  P.  E.  T.. .  .14,  Hill  Street  W. 
tHibbert,  Washington. .  .14,  Hill  Street,  W. 

Hicks,  Leonard  H Paddock  lyxlge,  Kentipli  Town   . 

Hill,  Henry. .  .62,  Queen's  Gate  Terrace,  S.W. 
Hilllard,  W.  E.. .  .Cowley  Hou!«e,  DxWdp* 
j-Holman,  Stephen . . .  Spring  IamIkc.  E:ilin« 

wop,  Joseph. .  .Grovu  Farm,  Chiswick 


fJodrell,  Sir  E.  R..  Rart...  .64,  Portland  Plafla,W. 
Johnson,  A.  H.. .  .Gunnenbory  Hoiuf,  lileworth 
Johnson,  A.  H.,  Jun.. .  .Hanffcr  Hill  Foxn,  Ealiof 
Johnson.  C.  W., .  .36,  Mark  Lane.  K.C. 
Johnson,  E.  Lionel,  Jan.. .  .Moflat  Honae,  Bow  ftmA 
fjohnson,  R.  W.. .  .49.  Qneen'a  Gate  OArdem.  W. 
Johnstone,  E....S,  King's  Bench  Walk, Temple, KT- 
tJoms.  Henry. .  .4.  WbitebaU.  &W. 
Keir.  Capt  G.  L..33.  Pembroke  Road,  Kenslnittaii,  W. 
Key,  Sir  Kingsmill  G..  Bart. .  .Hblborn  Viaduct, U'. 
King,  William... DcDham,  Uzbrldge 
KirkUnd,  Sir  John. .  .17.  Whitehall  Plae^  &W. 
Labalmondiere.  G.. .  .33,  Craven  Street.  W.C. 
fUurie,  A.. . .  10.  Qiarlea  Street.  St  James's.  S.\V. 
fLees,  Charles. .  .23,  PhUpot  Lane,  KJC, 
fLooock.  Sir  Charles,  Bart.. .  .26,  Hertford  Stract.  W. 
fLocock,  Frederick. .  .9,  St  James's  Place.  S.W. 
fLongboame,  W.  F..  .4,  South  Sq.,  Grsj'a  Inn.  W.r 
I»tt  John. . .  166.  Victoria  Park  RomI.  N.I£L 
Lucan,  Eari  of. .  .36,  Sooth  Street,  Paik  Lane.  W. 
Macadam,  C.  T.. .  .109,  Fenchorch  Street,  E.C. 
McDougalU  James  T.. ..168,  I<eadenha»  Street. U\ 
Mackay,  A.  S.  H.. . .  Ashtan  Villa,  EsUng 
Mahon.  Viscount,  M  J>.. .  .48,  Chester  Sqoare,  S.W. 
fMalcolm,  Mi^or-Gcneral. .  .67,  Sloane  Street.  S.W. 
fMalcolm.  John. .  .7.  Great  Stanhope  Street,  W. 
Mansell.  l<:d«'ard.  ..27.  Great  George  Street,  S.W. 

Maple,  John. . .Bedford  Lodge,  Hampstead.  K.W. 
fMarJoribonks,  tl,  Jnn.. .  .59,  Strand.  W.a 

Markby.  J.  It. ..9.  WhitehaU  Place,  aW. 

Marshall,  Rev.  C. .  .9.  South  St,  Plnsbury  Sq..  HC 

fMartin.  F.  B.  P. .  .Oxford  and  Cambridge  anb.  S.W. 

Maude.  Col.  G.  A..  C.a. .  .Hampton  Oonrt  Stod  Fam 

fMej'er,  James.. .Forty  Hall,  Knileld 

Milbum.  R.. .  .76,  Church  Lane,  Whitecbapel,  E. 

Monro,  M.M.... Enfield 

Moore.  James. . . II,  Upper  Berkeley  Street,  W. 

Moore,  J.. .  .Northumberland  House,  Charing  CnMS 

t Morrison,  F.,  35,  Cromwell  Houses,  SL  KensingUNi,W. 

Morton.  Francis. . .  .36.  Parliament  Street.  S.W. 

Morton,  J.  Chalmers. .  .Harrow.  N.W. 

fMorton.  J.  D.. . .  19,  ]*ariiament  Street.  S.W. 

fMurray,  A.. .  .74,  St  George's  Road,  PlmUco^  S.W. 

Xash,  Daniel. .  .4.  York  Gate,  Regent's  Pwk,  N.W. 

Nichoky,  J.  A.. .  .West  Drayton 

fXichoLson,  W.. .  .4,  Sussex  Square,  Hyde  Park,  W. 

Nickh>son,  John. .  .Stouebridge  Park,  Wlllesden 

Xoyes,  T.  11.. .  .13,  Gate  Street.  Lincoln's  Inn,  W.C. 

fOakley.  Christopher. . . lo,  Waterloo  Place,  S.W. 

Oakley,  Joliu. . .  10,  Waterloo  Place,  S.W. 

Odams,  .TaincH. . .  109,  Fenchurch  Street,  K.C. 

Owens.  .Samuel. . . WbitefiriarB  Street,  E.C. 

fParkinitun.  John. .  .37.  Greisham  Hoose,  E.CL 

i'eUiam.  F. T.. .Norfolk  Farm.  Windsor Plvk, Stalwi 

Perkins,  Loftus, . .  .6,  Seaford  St.  Regent  Square;W.(!. 

Perry.  Sir  T.  Er»klno.  Bart. .  .36.  Eaton  Place,  &W. 

fPcto,  Sir  Morton.  Bart.... 9,   Victoria  ChanbiD. 
Victoria  Stree",  S.W. 

Phillips.  H.  R....Willeeden  Padilocks. Kilbum 

Phillips  M<vj-Gon.  Sir  T Senior  United  Serrfce 

Club,  S.W. 

nilllipa,  T.  K.. .  .37.  Wilton  Place.  S.W. 

fPhlllpotts.  Tliomas. . . Jnnlor  Carlton  Clab^  aW. 
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•rd,  W.. .  .148*.  F<nchurch  Street,  E.C. 
I,  C.  H.. .  .Virginia  Water,  Staines 
ir  Van  Notten  P..  Bt.  .59.  Gloncester  PI.,  W. 
Charles. .  .60,  Gracechurcfa  Street,  E.C. 
rd,  William. .  .Royal  Veterinary  Col.,  N.W. 
•,  M.  M.. .  .49,  Thorahill  Square,  Bamsbiiry 
Edward. . .  116,  Fenchurch  Street,  E.C. 
r,  John. .  .9.  Endsleigh  Street,  W.C. 

ph.  Lieut.  Col 76,  Chester  Square,  S.W. 

gton,  Harry. .  .23,  Flnsbury  Square,  E.C. 

on.  Sir  J.  S.,  Bart.. .  .20.  Park  Lane,  W. 

ick.  J.  A.. .  .19,  Ashley  PI.,  Victoria  St..  S.W. 

,  Richard. .  .3.  Boltons,  Brompton.  S.W. 

rr,  Martin  D.. .  .115,  Lcadenhall  Street,  E.C. 

ion,  James. .  .11.  Pall  Mall  East,  S.W. 

)rd.  G.  M.  W..  .33,  Hertford  St,  May  Fair,  W. 

nn,  F.  S.. .  .Rosslyn  Manse,  Hampstead 

Jol.  the  Hon.  C.  G.. .  .79,  Eaton  Square,  S.W. 

'.  a. .King's  Arms  Yard,  Moorgate  St,  EC. 

louis  Guy. . .  79,  Eaton  Square,  S. W. 

t,  Thomas. .  .Hayes.  Uxbridge 

J.  H.. .  .Woodbine  Cottage,  Hackney,  N.E. 

>m,  Francis. . .  Bedfont,  Hounslow 

ds,  T.. .  .41,  West  Smithfleld,  E.C. 

1,  A. .  .Chiswell  Street,  E.C. 

on,  Pinder. .  .3t,  Saville  Row,  W . 

D.  B.. . .  2,  King's  Arms  Yard.  HC. 

St.  Barbe. . .  14,  Parliament  Street,  S.W. 
,  Edward  J.. .  .16,  ^Vhitellall  Place,  S.W. 
,  J.  Hesletlne. . .  24,  Essex  St.,  Strand,  W.C. 
II. T.. . .  13,  Upper  Belgrave  Street  S.W. 
R.  B.. .  .Huxley  Farm,  Edmonton 

D.  W.. .  .Harrow  Weald,  Stanmore 
.  John. .  .69,  King  WilUam  Street  KC. 
William. .  .5,  Coleman  Street  E.C. 

r,  E.  J 14,  Grosvenor  Square,  W. 

,  W.  H.  Sloane. .  .21,  Curzon  Street,  W. 
ns.  J.. .  .7,  Westboume  Crescent  W. 
,  W.  Carr. .  .33.  Mark  Lane,  E.C. 

J.  P.. .  .93,  Oxford  Terrace,  W. 

I,  Henry. .  .13,  Euston  Square,  N.W. 
Hon.  Col.  W.  P.. .  .Oakmgton,  Harrow 
ill.  Edmund. .  .Albert  Gate,  S.W. 
James. . .  Farmers'  Club.  SallslJury  Sq.,  E.C. 
J.  Wells. .  .Chester  Terrace,  Regent's  Pk.,  W. 
John,  Jun — 51,  Great  Cumberland  Place,  W. 
R.  Parker. .  .Adelaide  Place,  London  Bridge 
ay,  Capt.  .Junior  United  Service  Club,  S.AV. 
on.  Major.  .Nottingham  Place,  Regent's  Park 

II.  W.  C.aarke. .  .Ickenham,  Uxbridge 
on.  John. . .  15.  Langham  Plaoi.  W. 

•,  Lieut.  Col.. .  .10.  Green  Street,  W. 
F.  G.. . .  11,  Great  George  Street  S.AV. 

E.  C  .Holland  Park  Farm,  Kensington,  S. 
ache.H.  B..  .Junior  United  Service  Club,  S.AV. 
e.  Colonel  G.,M.P. . .  l,  Carlton  House  Terrace, 

1,  E.  C.  S,. .  .Dromcnagh,  Iver,  Uxbridge 
Rev.  J.  T.  H.... University  Club,  Suffolk 

P.  D.,  Jun. . . .  10a,  Old  Brt)ad  Street,  E.C, 
L,  V. . . .  Royal  Veterinary  College,  N.W. 
>lr  James. .  .IMne  House,  Hollowny,  X.W. 


fUnderwood,  Joseph. .  .5,  Hyde  Pu-k  Gardens,  W.   ' 
Unite,  John. .  .291.  Edgwaie  Road,  W. 
Valpy,  Richard. .  .6.  Rutland  Gate.  S.W. 
fVeltch,  H.  J.. .  .ExoUc  Nurseries,  Chelae* 
+Wade,  Richard. . .  13,  Seymour  Street,  W. 
Walker,  John  L-.  .71, Oxford  Terrace,  Hyde  Pk..  W. 
fWalker,  William  Henry. .  .38.  SackvUle  Street  W. 
Wall  T.  Senior. . .  120,  Maida  Vale,  W. 
Warlngtpn,  Robert. .  .Atlas  Works,  Millwall.  E. 
+ Warner,  George. .  .Priory,  Homsey 
Warner,  Robert. .  .8,  The  Crescent  Cripplegate,  E.C, 
Warner,  W.  H.. .  .99.  Mount  Street,  W. 
Watson.  C.  M.D. . .  South  Crescent  Bedford  Sq.,  W.a 
Weatherby.  James. .  .6.  Burlington  Street,  W. 
tWebeter,  Charles. .  .Cowley,  Uxbridge 
Welch.  Alfi^. .  .SonthaU 

tWells.  O.  G.. .  .Junior  United  Service  Qub,  S.W. 
tWhitbread,  S.  C. .  .49.  St  George's  Square,  S.W. 
White.  Arnold  W.. . .  12,  Great  Marlborough  St..  W. 
t\Vhitehead.  Jeffery . .  .39,  Throgmorton  Street  E.C. 
fWfcks,  John. .  .38.  St  Luke's  Road,  W. 
WlUlams.  J.  F.. . .  10.  Queen's  Sq..  Bloomsbury,  W.C* 
Wing,  T.  Twining. . .  17,  Wobum  Square,  W.C. , 
Withers,  S.  H. . . .  24«.  Oxford  Street.  W. 

Wood,  C.A Gt.  Western  RaUway.  Paddlngtou,  W 

Wood.  Walter  A.. .  .77.  Upper  Thames  Street  E.C. 
fWrench.  Robert. .  .39,  King  William  Street  E.i  \ 
tWyndham.  Hon.  P..  M.P.. .  .44.  Belgrave  Sq.,S.W. 
tYoung,  G. . . .  17.  Trinity  Square.  Tower  Hill.  E.C. 


XONMOUTHSHntE. 

{ronsmor. 
fTredegar,  Lord. .  .Tredegar  Park,  Newport 

I  Memben, 

•  fBailey,  Crawshay. .  .Malndiff  Court,  Abergavenny 
Batchelor.  T.  B.. .  .Maindee.  Newport 
tBerrlngton,  Arthur  D.. .  .Pant-y-Goltre.  Newport 
Bowles.  Augustus. .  .Abergavenny 
Brewer,  Tom  Llewelyn. .  .Dany  Oraig,  Newport 

I    Browning,  S. . .  Joint  Counties  Asylum.  Abergavenny 

'  -fCartwright  Wllllara  G.,  M.A.. .  .Newport 

!  Cart  Wright,  William  S.. .  .Slow  House,  Newport 
Chandler.  Charles  T. . . .  Hays  Gate.  Chepstow 
Clerk.  Arthur. .  .The  Mead.  Chepstow 

I  -fOooke.  Thomas Eborall... Newport 
Croker.  Joseph. .  .Shirenewton  Farm,  Chepstow 
fDarby,  Abraham. .  .Ebbw  Vale  Park,  Ne«  i>i>rt 
Elliott  Heniy. .  .7.  Clifton  Place.  Newport 
Evans.  Warren. .  .Llandowlaia.  Usk 
tEvans,  William. .  .The  Field.  Newport 
Firbank,  Joseph . . .  Newport 
FothergiU.  W.. .  .Cefnrhychdir.  Tredegar 
fFox,  Charles  B Malpas,  Newport 

'    Graham.  W.. jun.... Newport 
Graham.  W.  Bei\Jamin,  Jan.. .  .Maindee,  Newport 

,   fHamilton.  John . . .  Hilston  Park,  Monmouth 
Harrhy.  David. .  .Newport 

Hawkin8,Rev.Canon  E. .  St  Woolas  Vicarage.  Newport 
Herbert  Edmund. .  .Ltaosantfih^,  Abergavenny 
HewertBOn,  Nelson... Newport 
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List  of  Governors  and  Members  of  the 


Hill,  John. .  .Llancayo,  Usk 

HolehoQBe,  John. .  .Oaer  Hill,  Chepstow  ^ 

Homfraj,  Lorenzo  A.. .  .Woodlands,  Newport 

Homfiray,  S.. .  .Glenuske  Park,  Caerleon,  Newport 

Homfray,  W.  H.  W.. .  .Glenuske,  Caerleon,  Newport 

fHowelU,  John  Lewis. .  .Blackwood,  McmmoutU 

James,  John. .  .Lansoar,  Caerleon 

Jones,  John . . .  Pant*y-Goitre,  Abergavenny    . 

Lane,  Walter. .  .17,  High  Street,  Chepstow 

Lewis,  T.  F. . . .  Newport 

Lister,  Edward. .  .Cefn  11a,  Usk 

fMitchell,  F.  J. .  Llanfrechfa  Grange,Caorlcon,Newport 

fMoigan,  Col.  the  Hon.  F.C.Rnperra Castle,  Newport 

Morgan,  Roger. .  .Llanelhin,  Abergavenny 

Nclmes,  W.. .  .Pembridge  Castle,  Monmouth 

Ormerod,  George. .  .Sedbury  Park,  Chepstow 

fPeocock,  T.  K.. .  .Ruperra  Castle,  Newport 

Phillips,  C. . .  .93,  Commercial  Street,  Newport 

Phillips,  C.  David. . . Newport 

Pitt,  Walter  W.. .  .Whitchurch,  Monmouth 

Price,  Henry. .  .Undy,  Chepstow 

Price,  W.. .  .New  House,  Caerleon,  Newport 

Pybas,  John. .  .Court  Farm,  Magor,  Chepstow        * 

Baglan,  Lord. .  .Ccftitilla  House,  Usk 

Eecs,  W.  O.. .  .Bryn  Hedydd,  Newport 

Bees,  W.  Trahame. .  .Holly  House,  Newport 

Belph,  G.  R.  Grecnhow. .  .Beech HUI,  Usk 

fRolls,  J.  Allan. .  .The  Hendre,  Monmouth 

fRoper,  Richard  S. . . .  Newport 

Stone,  John  S.. ,  .Newport 

fStratton,  R.,  Jun.. .  .The  Duffryn,  Newport 

Tucker,  Edwin. .  .Frogmorc  Street,  Abergavenny 

fTyler,  Capt.  G.  G The  Callow  Hill,  Monmouth 

Williams,  Rev.  E.  Turberville. .  .Caldicot,  Chepstow 
Williams,  Lewis. .  .Red  wick  Hoose,  Chepstow 
Woodall,  Thomas. .  .Dinham,  Chepstow 
Young,  Edwin. .  .Park  Hoose,  Newport 


HOBFOLK. 

Gmemort. 
Wales,  H.R.H.  the  Prince  of,  K.G.. .  .Sandrhigham 
Buxton,  Sir  R.  Jacob,  Bt . .  .Shadwell  Court,  Thctford 
Cabbell,  Bei^}amin  Bond. .  .Cromer  Hall 
-f-Duleep  Shigh,  His  Highness  the  Mahan^^  •  •  El  veden 

Hall,  Thetfiird 
Kerrison.  Sir  E.  CUrcnce,  Bart..  .Brome  Hall,  Scolo 
fLeicester.  Earl  of. . .  Ilolkham  Hall 
fSondes,  Lord. . . . Elmham  Hall,  Thctford 
Stafford,  Lord. .  .Cossey  Hall,  Norwich 

Membtrt. 
f  Abbott,  Stephen. .  .Costleocre,  Swaifham 
Aldous,  James  Arthur. .  .Lingwood,  Norwich 
Allen,  Rev.  Dr...Shouldham  Hall,  Downham Market 
tAmhurst,^V.  A.  T.. .  .Didlington  Park,  Brandon 
tApplcwhuite,  E.. .  .Pickcnham  Hall,  Swoffhum 
+Aylmer,  Hugh. .  .West  Dereham,  Stoke  Ferry 
fAylmcr,  John  B.. .  .Finchom  Hall,  Downham 
■j-Aylmer,  Robert  B.. . .  Westacre  Abbey,  Swaffham 
fBock,  J.  A..  .The  Old  Hall,  Hethersett,Wymondham 
Barnard,  Charles. .  .Norwich 
^rton,  Gerard. . .Fnndenhall,  Wymondham 


Bayning,  Lady. .  .Honingham  Hall,  Norwich 
Beart,  Charles. .  .Stow  Barddipb,  Downham 
Beaodiamp,  Sir  T.  W.  P..  Bt  .Langley  Hall,  Norwirb 
Beck,  Edmund. .  .Sandringhun,  Kin|^  Lynn* 
f Bircham,  William  G. .  .DmiUm,  Fakenham 
fBlrd.  Rev.  J.  Waller. .  .Fonlsham  Bectoiy 
fBirkbeck,  Heni7...Norwidi 
Bishop,  John. . .  3,  The  Walk,  Maifcet  Place,  NorwM) 
Blake,  Francis  John. .  .Norwich 
Blomfleld,  John. .  .Warbam,  Wella 
Blyth,  D'Urban. .  .Great  Mssslnghain.  Bougham 
fBlyth,  Jamea. . . WeaMnham  All  Saints^  Bnodoo 
Bond,  Barnabas. . .  Albargh,  Hariestooa 
f  Bonner,  Henry  a. .  .East  Rndham.  Bovgbam 
Booth,  Nathan,  jun.. .  .North  Delph,  Downham 
Boulton,  W.  S.. .  .Roaa  Lane,  Norwldi 
Brereton,  Rev.  J.  L.. .  .Little  Maaaini^ham.  Bouglum 
Brown,  Benjamin. . .Thnrsford,  Gulst 
fBrown,  Thomaa. .  .Mariiam.  Downham  Market 
fBodd,  Thomas  W.. .  .Shropbam  Hall.  ThHCNd 
Bulwer,  WiUiam  K  Lytton. . .  Heydon  Hail,  Reeplum 
fBurrell,  Charles. .  .Thetfoitl 
Bnrronghes,  H.  N.. .  .Burlini^umi  Hall,  Norwich 
Burroughee,  Rev.  J.. .  .liogwood  Lodge,  Norwich 
Case,  Thomas  H.. .  .Testerton  Hall,  Fakenham 
Chambers,  Thomas,  Jon.. .  .Colkiric  Hall,  Fakenham 
Charteris,  Hon.  F.. .  .Ecdes  Hall,  AttleboiOQgh 
Cobon.  James. .  .WeU  Hall,  Klin's  Ljim 
Coldbam,  H  W. . . .  Anmer,  King's  Lynn 
CoUyer,  Rev.  Canon  R.. . . Warham  Bectofy,  WdU 
Colman,  Samuel. .  .Willy  HaU,  AitleboTODgh 
Colman,;T.  H.. .  .Rockland  St.  Peter.  Attleboroaih 
CoUnan.  J.  James.  MP.. . .Carrow  Hooee,  Norwkh 
Cooke,  Frederick  T.. . .Gaston  Hall,  Attlebonmh 
Cooper,  W.  W. . . .  Bamham.  Thetford 
Gopeman,  George. .  .Dunham  Lodge,  Swaffham 
Cresswell,  Mrs.  Gerard . . .  Appleton  Hall,  King's  I^nn 
Grickmore,  William. .  .Seething,  Brooke 
Crowe,  Daniel. .  .Gaywood,  King's  I^nn 
Custance,  Hambleton,  F. . .  .Weston  House,  Norwid 
Davey,  John  G.  Ellis. .  .Homhigtofk,  Klmham 
fDewlng.  R.. .  .Carbooke,  Watton,  Norfolk 
DIgby,  Rev.  K.. .  .Tetteshall  Rectoij,  Utcham 
Dutchman,  Durrant. .  .Swaffham,  Brandon 
fEaton,  George. .  .^^worth,  Norwich 
Etagland,  Richard. .  .Binham,  Wells 
Everett,  F.  H.. . .  Bridgcham,  Thetford 
fEverington,  W.  D. . . .  DUllngtoa  Hall,  East  Dereham 
fFarrer,  Edmond . . .  Sporle,  Swaffham 
Fellowes,  Robert . . .  Shoteaham  Park,  Norwich 
Fellowes,  Rev.  T.  L.. .  .The  Vicarage,  Honlngham 
Fison,  Cornell . .  .Thetford 
+Fiaon,  Cornell  Henry. .  .Thetford 
Fitzroy,  Lieut-CoL  H.. .  .Stratton  Strawless,  Norwid 
f Frere,  G.  Edward. .  .Boydon  Hall,  Diss 
Fulcher.  Thomas. .  .Elmham  Hall.  Thetford 
fGilbcrt,  Robert..  .Ashley  HaU,  Bers^iaptoa 
•tGilbert,Robt.  jun.. .  .Rockland  St  Mary's, Norvbh 
fGllbert,  William  A. .  .Oanti^,  Ade 
Giles,  Henry. .  .Croxton  Park,  Thetford 
fGrafton,  The  Duke  of. .  .Enston,  Thetford 
Groucock.  a. .  .Stanfleld  Hall,  Wymondham 
•f<  i  ordon,  Brampton . . .  Tietton  Hall,  SUpdham 
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■fGordon,  Bev.  Philip. .  .Cranwortb,  Shipdbam 
HAlnes,  PhUIp. .  .Palgrave,  Diss 
Hammond.  John. .  .Bale.  Tbetford 
fHamond,  Anthony. .  .Westacre,  Brandon 
tHardy,  W.  H.  C.  ..Letheringsett  Hall.  Holt 
Hare,  Sir  T.,  Bart.. .  .Stow  Hall,  Downham  Market 
Harlock,  Henry. .  .Feltwell  Grange.  Brandon 
Harv^,  George. .  .Bel ton.  Great  Yarmouth 
fHolmes.  Gervas. .  .Brockdlsh  Hall,  Scole 
Holmes,  John. .  .Globe  Lane,  Norwich 
Howes,  James. .  .Chapel  Field,  Norwich 
f  Hudson.  T.  Moore. .  .Castleacre,  Brandon 
Jones,  George. .  .Stow,  Downham  Market 
t Jones.  Sir  W.,  Bart . .  .Cranmer  Hall,  Fakenham 

Kett,  G.  S Brook  House,  Norwich 

Klmberley,  Earl. .  .Kimberley,  Wymondham 
f  King.  John  L.. .  .Thorpe  Abbots,  Scole  Inn 
Larkman,  Robert. .  .Belton  Hall.  Great  Yarmouth 
fLecds,  Robert. . . Wicken  Farm.  Castleacre,  Brandon 
Lee- Warner,  H.  J. .  .Walsingham  Abbey,  Fakenham 
+Lombe.  Rev.  H.  E.. .  .Melton  Hall,  Wymondham 
+Long,  Kellett. .  .Dunston  Hall.  Norwich 
tL<»nge.  J.. .  .Spixworth  Park,  Norwich 
Lucas,  George. .  .Fllby  House,  Norwich 
Mann.  John. .  .Thomage,  'ITietford 
Marriott,  J.  Lewis. .  .Narborongh.  Brandon 
Matbew,  William. .  .KnetUshall,  Harling 
fMatthews,  T.. .  .Newton,  Castleacre,  Brandon 
f  Middleton,  Charles. .  .Holkham 
Mlddleton,  W.  W.. .  .Flltcham  Abbey. jKlng's  Lynn 
Mitchell.  William. .  .Northwold,  Brandon 
+Moore.  T.  William. . .  Warham,  Wells 
Mnrton,  Thomas. .  .Kenninghall.  Thetiord 
Muskett.  Charles. .  .Bressingham  House.  Diss 
+Norris,  William. . .  Wood  Norton,  Fakenham 
North.  Charles. .  .The  Hall,  Rougham 
•tOldfield,  Edmund. .  .Fouldon  Hall.  Brandon 
^Overman,  Henry  R.. . .  Weasenham,  Fakenham 
fOverman,  John. .  .Bumham.  Sutton 
■fOverman,  Robert. . . Edgmere.  Walsingham 
Parsons.  John  P. . . .  Honingham.  Norwich 
Pooly,  Thomas. .  .North  Wold 
fKead,  Clare S.,  M.P.. . Honingham  Thorpe,  Norwich 

fRead,  G.,  Jun Barton  Hall,  Brandon 

Reeve.  James. .  .Snetterton  Hall,  'Hietford 

Ringer,  John. .  .West  Harling 

fKlnger,  T.  F.. . .  Brancaster,  Lynn 

Rising.  Robert. .  .Horsey,  Great  Yarmouth 

Rix,  G.. .  .Gayton  Thorpe,  King's  Lynn 

Rose,  Thomas. .  .Molton  Magna.  Wymondham 

Rous.  Hon.  W.  Rufus. .  .Worsted  House,  Norwich 

Salter,  W.  P.. .  .The  Abbey.  Thetford 

Scott,  Joseph. .  .Colney  Hall,  Norwich 

Seppings,  T.  J.. .  Wormegay  Grange,  King's  Lynn 

Shellabear,  Samuel. . . Holkham,  Wells 

SUrk,  Michael  J,. .  .Pukes  I'alace  Bridge,  Norwich 

Stcbbing,  Henry. .  .Stow  Bedon  ILill,  Attleborough 

fStracey,  Sir  H.  J.,  Bart,  M.P....Kackheath  Hall, 

Norwich 
f Stuart,  J.  Windsor.  ..Raynham  Hall,  Brandon 
SufBeld,  Ivord. .  .Gun ton  Park,  Norwich 
Sumner.  Rev.  C.  V.  H.. .  .The  Paddock,  Swaffham 
Taylor,  T.  L.. .  .SUrsion,  Harleston 


j    Tayton, William... Syderstone.  Fakenham 
I    Thorn.  Charles... St  Giles  Gate.  Norwich 
I    fTbomhlU,  Thomas. . . Riddlesworth  Hall.  Thetford 
I   fThomton.  Thomas. . .  Wereham,  Stoke  Ferry 
;    Tompson,  H.  Kett. . .  Witchingham  HaU,  Norwich 
Tuck,  Rev.  G.  R.. .  .Blofleld,  Norwich 
fTumbull,  Rev.  T.  Smith. .  .Blofleld 
fTumer,  George. .  .Bamham,  Thetford 
Tyrwhitt.  Sir  H.,  Bart.. . .  AshweU  Thorpe  HaU 
Vamell,  G.  W..  .Beech  House,  Belton.  Gt  Yarmouth 
Waite,  J.  N.. .  .Martham  HaU,  Great  Yarmoutli 
t Walsingham.  Lord. .  .Merton  HaU,  Thetford 
WatUng.  R.  S. . .  .Scratby  HaU,  Great  Yarmouth 
fWellingham,  John. .  .East  Walton,  Lynn 
Woods,  Henry. . .  .Merton,  Thetford  » 
Wright  Robert. .  .Queen  Street,  Norwich 
t Wright  Thomas. . . North  Rimcton,  Lynn , 
fYoungman,  J.  W..  ..Westacre,  Brandon 
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Aitkin,  James. .  .Peterborough 
BalMWiUiam. .  .Rothwell.  Kettering 
Barford,  WlUlam. .  .Peterborough 
Bayes,  Charles. .  .Kettering 
Beam,  William. .  .Finedon  HUl.  WeUingborongh 
fBeasley,  J.  Noble. .  .Pitsford  Hall,  Northampton 
Beasley,  John.  ..Brampton,  Northampton 
Berridge,  Samuel. .  .Croughton,  Brackley 
Bird,  John,  Jan.. .  .Farcet  Peterborough 
Boyer.  WUiiam. .  .Cottesbrook,  Northampton 
Branson,  Wullam  C. .  .Little  Weldon,  Wansford 
Britten,  Thomas. .  .Little  BlUing.  Northampton 
f  Burdett  E.. .  .Manor  Farm,  Lyveden.  Thrapston^ 
fCarlwright  T.  L.  M.. .  .NewbottIe..Bnickley 
Cartwright,  General  W.. .  .Weedon 
Chapman,  W.. . .  Apethorpe,  Peterborough 
Cooch,  Mn.. .  .Harleston,  Northampton 
Dalton,  Rev.  R.. .  .Kehnarsh,  Northampton 
Davison,  John  Perry. .  .Easton  Maudit  Northampton 
Eden,  F.  Morton. .  .Boughton  House,  Kettering 
fEd wards,  C.  BldweU. .  .Minster  Qose,  Feterboroogli 
Edwards,  T.  F.. .  .Tanholt  Farm,  Eye,  Peterboroogli 
fElliott  John. .  .Chapel  Brampton,  Northampton 
fFitawilliam,  Hon.  C.  W.,  MJ»..Alwalton.Peterbon>* 
fFiUwilUam,  Hon.  G.  W... .MUton.  Peterborough 
Garratt  R.  Lancefleld. .  .Thorpe  Malsor,  Kettering 
Gaudem,  John. .  .Earls  Barton,  WeUingboroagh 
Griffin,  C.  W. . . .  Werrington,  Peterborough 
Griffin.  John. .  .Borough  Fen,  Peterborough 
Harrison,  Rev.  J.  H. . . .  Bugbrook.  Weedon 
Harrison,  WiUiam  H.. .  .Ozenden 
Hensman,  H.  D.. .  .Doston  Lodge,  Northampton 
Huntley,  Marquis  of. .  .Orton  Hall,  Peterborongfa 
Hutchinson.  CoL  the  Hon.  H.  K.... Weston  House 

Towceater 
Isham,  Sir  E.  C.  Bart. .  .Lamport  HaU,  Northampton 
Isham.  Rev.  Bobt . . .  Lamport  Rectory,  Northampton 
Jeyes,  Francis  C. . . .  Brix  worth 
fKing.  George..  EastHaddon,  Noftbampton^ 
I^Angham,  Herbert. .  .Ootteebrooke,  Northampton 
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fLenton.  Willtain,  jun.. .  .Oundle 

l^ngUnd,  Jamw. .  .Grendon,  Northampton 

fLynes.  G.  B.. .  .Hackleton  Houae.  Northampton 

I.yveden,  Lord. . . Farming  Woods,  ThrapbUme 

Manning,  John. .  .Orllngbary.  Wellingboroinjh 

+Markham,  Charles,  jun.. . .  Northampton 

Mawer.E....Wyrdeland8.Thomey,Peterl)oro«gh 

+Mlller.  Bartlctt.-.Moulton,  Northamptoti 

fMonckton,  E.  H.  C. .  .Fineshnde  Ahbey 

Montgomery,  Rev.  R.. .  .Milton,  Northnmpton 

fNethcrcole,  H.  0..  .MouUon  Grange,  Norihnmpton 

Niabrt,  B.  P.. .  .Thomey,  l»eterboroiiBh 

Oldham,  T.  EL. .  .Loddlngton  Hall,  Kettering 

■fOliver,  John. .  .Oxenden,  Northampton 

Oliver.  Robert  E.. .  Sholbrooke  Lodge,  TowceMor 

Ormond,  Francis. .  .Moulton  Park.  Northampton 

tOsborn,  George. .  .Pattlahall,  Towoestcr 

fPell,  A.,  M.P.. .  .Uailebeach,  Northampton 

fPerceval,  Charles*. .  .West  Haddon 

Perkins.  W.. .  .Singlesole,  Thomey,  PoUtrborongh 

+Phlpp8,'P....CoUingtree  Grange,  Northampton 

Potterton,  W.  IL. .  .Houghton  Grange.  Northampton 

Pentelow,  John. .  .Rounds,  Thrapston 

Rooke,  John. .  .Weldon  Grange,  Wansfonl 

Rowell,  William. .  .Peterborough 

Kartorls.  Frederick.  .Rushden  Hall,  Highnm  Ferrers 

Scriven,  G.  W. .  .Castle  Ashby,  Northampti^n 

Searson,  Samuel. .  .Peterborough 

Simpkln,  B.. .  .Fothcringay,  Oundle 

Singleton,  E.. .  .l^reston  Deanery,  Northampton 

Smith,  WUUam. .  .Kettering 

Smyth,  William. .  .Little  Uoughton,  Northampton 

Spencer,  Earl.  K.G.. . .  Althorpe,  Northampton 

Stopfoiti,  W.Bruce...  Dray  ton  House,  Thrapston 

Storer,  Rev.  J. . .  .HelUdon,  Daventry 

Stratton,  J.  LockC. .  .Turveston  House,  Brackley 

tTibbits,  Captain. .  .Barton  Seagrave,  Kettering 

fTryon,  Thomas . .  .Bulwick,  Wansfonl 

Turner.  George,  jun. . .  .Thorpelands,  Northampton 

Turner,  Jabez. .  .Haddon  (Grange,  Pftcrlwrough 

Vernon,  Hon.  F.  H.. .  .Laundemer  House,  Oundle 

Wallis.  Samuel. .  .Barton  Seagrave,  Kettering 

fWurtnaby,  John  U.. .  .CUpston 

Waters,  Richard. .  .Charwelton  House,  Daventry 

fWVlls,  William, M.P...  .Holmewood,  Peterborough 

fWcstmoreland,  Earl  of. . .  Apthorp**,  Wandsfor.1 

Wetton,  George  N.. .  .Collingtree,  Northampton 

fWhitUng.  William... Thomey.  Pefirborouuh 

Whitworth,  H.  B.. ..  Northampton 

Wilkinson,  J.  Ronnie. .  .Great  Atldington,  Tl»r:ip«tono 

Wmt)ws,  J.  G.. .  .Rushton.  Kettering 

Wlllson,  Thonuw. .  .Biggin  (irange,  Oundle 

Wilson,  John. .  .2,  Albion  Vlacp,  Nortliampton 

fWood,  Rowland. .  .Clapton,  Thrapston 

Youmans,  Richard ...  ftidby.  Daventry 

Young,  A.  A.. .  .Orlingbury  House,  Wollingborongh 


Memlen. 


Burdon,  George. 
Cadogan.  Mrs.. . . 
Cecil,  Lord  A., 
Cecil,  Lord  L... 


NOBTHUHBEBLAND. 

Govemnrt, 
l-Browne,  Alex.  Henry. .  .Bank  House,  Ackllngton 
KJrey,  Earl. .  .Hawick  House.  Alnwick 
,>.-M,.v  o:-  \i  "'bite,  Bart.. .  .Blagdon,  Crsmllngton 


t Anderson.  Bobert. .  .Qrey  Street,  NewoaHle 
Angus,  George. .  .Benwoll  Grange.  Newcastle 
Angus,  John. . .  Whitefield.  Morpeth 
Arkle,  Thomas. .  .Hlf^Uwa.  Morpeth 
Armstrong,  John  A.. .  .Bay's  Uap,  WyUui 
Armstrong,  T.  J.. .  .6.  Hawthorn  Terwce.  Newcirtte 
+ AtkinK>n,  J.  H.  H.. . . Angerton,  Morpeth 
Bainbridge,  E.  M.. .  .Dlsslngton  Hall,  NewcasUe 
BaUeny,  C.  D.. .  .Red  Bams,  Newcastle 
fBeaumont,  W.  B..  M.P.. .  .BywcU  Hall.  Newcastle 
Bell.  Robert. .  .Newcastle 
BeU.  William. .  .Cramlingtoa 
fBenson,  William. . . AUerwash  Houae,  Hexham 
Blackett,  Sir  K,  Bart. .  .Matfen,  Newcastle 
Blandford.  Thomas. .  .Corbrldge 
fBolam.  Robert  O.. . . Weetwood  Hall,  Wooler 
Bohun,  W.  T.. . .  Jesmond  Gardens,  Newcastle 
Bosanquet,  Rev.  R.  W. . .  .Booh,  Alnwick 
Bunnfaig.  T.  W. . .  .34,  Grey  Street,  NcwcasUe 
.  .Heddon  Honae,  Newcastltx 
Brinkbnm  Priory,  Xorpelh 
.  WoodhoQse  Manor.  Morpeth 

^^^.^ .  Woodhotise  Manor,  Morpeth 

Charlton.  W.  H.. .  .Hedeyslde^  Hexham 

fChrisp,  John. .  .Bank  Houses  Ackllnston 

Clayton.  John. .  .Newcafctle 

fClutterbuck.  T.. . . Warkworth.  AckUngtoo 

Cpckbum,  G.. .  .SummerhUl  Grove.  Newcastle 

CressweU,  A..  J.  Baker . .  .CressweU.  Morpeth 

Cultey,  George. . .Fowberry  Tower,  Belford 

fCuthbert.  William. .  .Beaufront.  Hexham 

Davie.  J.  Thornton. .  .Hcpscott  Red  Hoiue.  Morpeth 

f Dees,  Richardson. . . Wallaend.  Newcastle 

Dickinson.  G.  T.. .  .Wheelblrks.  Stockafield 

fDinning,  John.. .  .Adderstone,  Belford 

Dinning,  J.. .  .Langley  Hill  Top.  Haydon  Bridge 

+Dlxon,  John  Thomas. . .  Walwick  Grange, ^Icxbam 

Dods,  T.  P.. . .  Anick  Grange,  Hexham 

Donkin.  Samuel. . .  By  well,  Felion 

Dryden.  Thomas. .  .Moas  Kennels.  Haydon  BrUgH 

Embleton,  Robert. .  .Backworth,  Newcastle 

fErrington,  Rowland. .  .Sandon,  Hexham 

Fawcus.  John.  ..South  Charlton.  ChathlU 

Fen  wick.  G.  A.. .  .The  Bank.  Newcastle 

Fen  wick,  John  C. .  .NewcasUe 

Gibson,  Robert. .  .South  Benwell  Farm,  Newcastle 

Goddard,  H.  R.. .  .Belsay.  Newcastle 

Gray,  Thomas. .  .Clayton  Street  West.  Newcastle 

fGrcy,  Charles  Grey. .  .Dilston,  Corbrldge 

•fGrey,  RL  Hon.  Sir  G.  Bt.  M.P..  .Fiallowdon,  Ahii»i«* 

Hamond,  Cliarles  F.. .  .NewcasUe 

fliarle.  John  Joseph. .  .Mill  HilU  Haydon  Bridge 

Harrett,  Robert. . . Ivlrkwhelpington.  Newcairtli: 

Hawthonw  WlUlam. .  .Benwell  Cottage.  Newcastle 

Hedley.  Thomas. .  .Cox  Lodge,  Newcastle 

Henderson,  WUliam. .  .Fowberry  Mahoo.  Belfunl 

Hodgson,  Richard. .  .Crofton  Mills,  Blyth 

Hogg.  James. .  .Buckton.  Belford 

Hogg,  William. .  .Mitford  Steads.  Morpeth 

Hudspith.  William... Brookside,  HaltwhUtto 

Huggup.  James. . .  West  Slcddmra,  BedUngtun 

James,  Thomas. .  .Ottertmm  Castle.  Newcastli 
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William. . .Buteland,  Hexham 

Edward. .  .Newcastle 

John. .  .Xewton  Hall,  StockstielU 

.  U.. .  .Wark worth,  Ackllngtou 

le,  Samftson. . .  Espley  House,  Morpeth 

U  E. . . .  Redesdale  Ck)ttage,  Newcastle 

I,  Rev.  E.. .  .Longhurst  Hall,  Morp^H* 

Ic  Joseph. .  .Seghill  Honse 

BanUng. .  .Stock^field  Hall 

*eph . . .  Dilstun.  Corbridge 

»n.  Robert... Thlsi ley haugh,  Morpeth 

,  William. .  .Six  Mile  Bridge,  Newcastle 

>.  Edward. .  .The  Kiding.  Riding  Mill  Station 

U,' J.. .  .Low  Horton,  Cramlington 

ws,  John,  M.D.. .  .Tynemouth 

son,  George. . .  Winlaton,  Blaydon-on-Tyne 

umberland.  Duke  of. . .  Alnwick  Cuiitle 

ev.  J.  A.  Blackett... Whitfield  Hall,  Haydon 

?e 

Iharlcs  W.. .  .Nunnykirk,  Morpeth 

n,  Robert. .  .Newcastle 

I,  W.  B.. . .  Eardiston  House,  West  Felton 
,  C.  Mark. . .  Newcastle-on-Tyne 

r.  G.  H.. .  .Derwent  Villa,  Newcastle 

larles. .  .Doddlngton,  Wooler 

rdson,  E.. .  .2,  lx)vaine  Place,  Newcastle 

II,  H.  B.. .  .Roihbury,  Morpeth 
,  John. .  .St.  Ninians,  Wooler 

U,  SirW.B.,  Bart.. .  Hepple,  liothbury,  Morpeth 

John  M.. .  .Walwick  Hall,  Hexbam 
r,  M.  White,  M.P.. .  .Bhigdon,  Cramlington 

Thomas. . .  Parkeud,  Hexham 
m,  John. .  .Gosforth,  Newcastle 
n,  John . . .  Bymeas,  Rochester 

dward  T Moulds  Haugh 

(on,  R.  Burdoh . . .  North  Jcsmond,  New  castle 

oseph. . .  Jesmond  Road,  Newcastle 

Y,  Charles  E  B.. .  .ShotUe  House,  Belper 

xUl,  F.  J.. .  .Seaton  Bum  House,  Cramlington 

%  John. .  .Whorl ton  Hall,  Newcastle 

er,  J.  Watson...  Whorliou  Hall,  Newcastle 

er,  Michael. .  .Lemington  Hall,  Blaydon 

er,  Thomas. . .  Hyton,  Newcastle 

Ml,  Benjamin... NafTertou.  Stocksfield 

jnson,  Clement. . .Newcastle 

ison,  Hugh. .. Dene  House,  Newcastle 

,  Henry... Riding  Mill 

58,  Viiners  C.  V. . . .  Newcastle 

Joseph ...  3,  Carlton  Place,  Newcastle 

Mark . . .  Lesbury,  Bilton 

kV.  Robert... Wallsend.  Newcastle 

John. . .  Bedlingtoii,  Morpeth 

William. . .  Bedlington,  Morpeth 
•ume,  Sir  John,  Bt. .  .Capheaton,  NewciLstle 
Tohn...BamhllU  Acklington 
Edward ...  Lesbury  House,  Alnwick 
son,  Alexander. .  .Kirknewton,  Wooler 
>n,  W.  C. .  .Dilston  Haugh,  Corbridge 

ran,  Sir  W.  C,  Bart Walllngton,  Newcastle 

,  Thomas. .  .Bywell,  Stocksfield 
,  WlUiam. .  .South  Acomb,  Stocksfield 
.11,  George. .  .Tughall  House,  Chatblll 
ilove,  G.  M.  D.. .  .Bruntou  House,  Hexham 


fWalUs,  Owen. .  .Bradley  Hall,  BlajJon 

WallU,  Robert. .  .Stocksfield 

Wataon,  John  £.. .  .Newcastle 

Wigham,  George. .  .Laverlck  Hall,  Cnunllngton 

Wilson,  Jacob. . .  Woodhom  Manor  Hooae,  Morpeth 

t Wilson,  Thomas. .  .Shotley  Hall,  Newcastle 

Woods,  J.  A.. . .Benton  Hall.  Newcastle 

t Wright,  T.  Irwin. .  .Seaton  Bum  House,  Dudley 


KorrnroHAMSHiRE. 

Govemort. 
Barrow,  W.  Hodgson,  M.P.. .  .Southwell 
t Brown,  James. .  .Rosslngton,  Bawtry 
MQward,  Richard. .  .Thurgarton  Priory,  Soutliwell 
I  fSutton,  John  Manners. .  .Kelham,  Newark 

Membert. 
Adams,  James. .  .The  Fallowes,  Qxton,  Southwell 
Allcock,  Charles. . .  Bulwell,  Nottingham 
AUcock,  Thomas. .  .Raddiffe-on-Trent 
Baily,  John,  Jun. . .  .I>ython  Hill,  Mansfield 
Baker,  Robert. .  .Gamston,  East  Retford 
fBarrow,  John  James. .  .Normanton  Hall,  Sonthwell 
Bay  ley,  Thomas. .  .Lenton.  Nottingham 
'i- Beaumont,  G.,  jun.. .  .Bridgford  Hill,  Nottingham 
Beecroft,  C. .  .Lowdham  Lodge  Farm,  Nottingham 
Beevor,  Henry. .  .Blytb,  Worksop 
Bhigley,  Charles. .  .Langeld  Farm,  Worksop 
Booth.  John. .  .Cotham,  Newark 
Brett,  John. .  .Oxton  Grange,  Southwell 
Brodhurst,  Lucas. .  .Upton,  Southwell  • 
Bumell,  E.  P.. . . Wmkbume  Hall,  Southwell 
Burrows,  T.  Ashe. .  .Normanton-on-Tr^t»  Newark 
Buder,  Richard. .  .RadcliCfe-on-Trent 
Cane,  Rev.  T.  C. .  .Brackenhurst,  Southwell 
Carding,  F.. .  .Combs  Farm.  Famsfield,  Southwell 
tCartwrlght.  T.  W..  .Ragnall  Hall.  Newton,  Newark 
Chadbnm,  Frank. .  .Cockcliffe  Hall.  Arnold 
Cbeetham,  Henry. . . Woodthorpe,  Nottingham 
Collingham,  Joseph. .  .Welham.  Retford 
Cox,  W.  S.. .  .Sansom  Wood,  Calverton,  Nottingham 
fCrawhall,  George. .  .West  Bank,  Mansfield 
Cripwell.  John. .  .Carlton,  Nottingham 
Crosland,  Jabez. .  .Clumber  Street,  Nottingham 
Davics,  Mrs. . .  .Rochlaveston  Manor,  Nottingham 
fDickons,  Thomas. .  .High  Oakham,  Mansfield 
Dufty,  Thomas. .  .Knnpthorpe.  Newark 
fEdge,  James  Thomas. .  .Strelley  Hall.  Nottingham 
Esam.  William. . .  Averbam  Park,  Southwell 
Fauloonbrldge,  W.  F.. .  .Bestwood  Park,  Bui  well 
Field,  Samuel. .  .Famsfield,  Southwell 
fFoljambe,  F.  J.  S.,  M.P.. .Osberton  House,  Workso 
fGalway,  Vlscouu^  M.P....Scrlby  Hall,  Bawtrj 
Gelslhorpc,  Thomas. .  .Morton  Manor,  Newark 
Gilbert,  Henry. .  .Baraby  Manor,  Newark 
fOreenfield.  George. .  .Belle  Eau  Park,  Oliertoa 
Hall  Francis. .  .Park  Hall,  Mansfield 
fHall,  MarrioU. .  .Thorpe  Salvin.  Workw^ 
Hallam,  Thomas. . . Brldlesmith  Gate,  Nottingham 
f  Hammersley,  W.. .  .Parlcinsoo  Street,  Nottingham 
-j-Hasaall,  Q.. .  .Sbelford  Manor,  RadcUffe-oa-Troat 
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fHemslcy,* John. .  .Shelton,  Newark 
Heslop,  l(ev.  Gordon. .  .Co68all,  Nottingham 
tmidyard,  T.  B.  T^  M.l*.. . .  Hintham,  Newark 
Uodgkinson,  Enoch. .  .Morton  Grange,  Betford 
fllodgkinson,  Frank. .  .Kirkby  HardnidE,  Satton-in- 

Aahfield. 
fHodgkinson,  G.. .  .Kirkby-in-Ashficld,  Nottingliam 
Hodgkinson, Grosvenor,  M.P... Newark 
Hole,  James. .  .Muskham  'NVoodhouse,  Newark 
llomcastlc,  Hcnr}-. . .  Edwiiistowc,  OUerton 
Houghton,  Thomas. .  .Hemphill  Manor,  Nottingham 
fHuntsman,  Benjamin. .  .West  Ketford 
fHuakinson,  Thomas. .  .Epperstonc,  Southwell 
fJohnson.  George. . .  Blaco  Hill,  Retford 
Johnson,  Joseph. .  .Sutton,  Newark 
Kclham,  Robert. .  .Bleasby  Hall.  Southwell 
Kcnrlck,  George. .  .Thurgarton  Hill,  Southwell 
Knight,  W.  E.. .  .14,  Carter  Gate,  Newark 
Lindley,  Urban. .  .Radmanthwaite  House,  Mansfield 
Lowe,  Robert  H.. . .  15,  Clarendon  Street,  Nottingham 
tMachln,  J.  Vessey. .  .Gateford  Hall,  Worksop 
Martin,  H.  B.. .  .Colston  Bassett,  Bingham 
Moore,  Henry. .  .Bilborough 
Moore,  John. .  .Calverton 
fMustcrs,  John  C. . . Annesley  Park,  Linby 
f  Nail,  Joseph. . . Papplewlck,  Nottingham 
Nealc,  Charles. .  .Ncwfield,  Screveion,  Bingham 
Nealc,  Charles  J.. .  .Mansfield 
f  Nevlle,  Rev.  C .  .Thoniey,  Newark 
fNevlle,  George. .  .Shcbton,  Newark 
New,  David. . .  Wavcrlcy  House,  Nottingham 
Nicholson,  W.  N.. .  .Newark-on-Trent 
J*dddison,  Charles  F.. .  .Stablcford,  Newark 
Pagct,'^Charles. .  .Rnddington  Grange,  Nottingham 
Painter,  John. . .Forest  Road,  Nottingham 
Parke,  William . .  .Stragglethorpe.  Newark 
Parker,  T.  Sumner. .  .Oxton,  Southwell 
I*arkin,  John. .  .Goldthorpe,  Worksop 
Parkinson,  L.  Milward. .  .Epperstone,  Southwell 
t Parkinson,  Thomas. .  .Hcxgreave  Park,  Southwell 
fParkyns,  Sir  T.  G.  A.,  Bart. .  .Ruddingtou 
tl*arr,  John. .  .Cropwcll  Butler,  Bingham 
I'arr,  Samuel. .  .The  Park,  Nottingham 
tParr,  W.  F....Cropwell  BuUer,  Bingham 
I'uulson,  F.  W.. .  .Broomhlll  Grange,  OUerton 
Pott,  John  Manger. .  .Nottingham 
I'otts,  Bainbriggs. .  .Calverton 
Pyatt,  Abraham. . .Wilford,  Nottingham 
(^uibcll,  W.  Oliver. .  .Newark-on-Trent 
Reek,  Edward. .  .Nuttall,  Nottingham 
Sanday,  George  Henry. .  .Holmepierrepont 
fSanday,  William. . .  lladdiire-on-Trtnt 
Scott,  Lawrence. .  .Moor  End.  Rnddington 
Shcpperson,  Thomas. .  .Lenton 
Sherbrookc,  Henry  P., .  .Oxton,  Southwell 
Simpson,  H.  Bridgman. .  .Babwortb,  Ketford 
Simpson,  John  T.. .  .Bougliton,  OUerton 
fSmlth,  Edwards. .  .RadcUffe-on-Trent 
fSmith,  Henry. .  .Cropwell  Butler,  Bingham 
Smith,  Henry  A.. .  .Wilford,  Nottingham 
Stafford,  Tliomas. .  .Mamham,  Newark 
^torcr,  Chas.,  M.D.. .  .Tjowdham  Grange,  Nottingham 
L'ennant,  James. . .  Abtx>y  Field  Farm,  Newiitead 


Tinley,  Edward. .  .Sontfawell 
Toder,  £.. .  .South  Miukbam,  Newark 
Turner,  Itobert. .  .Blabopfield.  Bawtiy 
fVere,  John. .  .Oarlton,  Newark 
Vernon,  Granyille  H.. .  .Grove  Hall,  Eut  Retlbni 
Walker,  Sir  £.  &. .  .Berry  Hill,  Mansfield 
Walker,  John  Deverell. .  .Nottin^lim 
Walker,  William. . . Beeston,  NotUni^bam 
fWak,  W.  Squire. . .  Wellow  Hall,  Ollertuu 
Watson,  Robert. .  .Scarrington,  WhatUm 
Webb,  W.  F.. .  .Newsteod  Abbey,  Mana&eld 
Whicaker,  Joseph,  Jan..Bamsdsle  Ho,  NottiufMi 
White,  Samuel. .  .South  Leverton.  Betford 
fWigram,  John. .  .South  Colllngham,  Newark 
fWilliams,  Ashley  G.. .  .Sparken,  WorkfOp 
Wilson,  William. .  .Bnlcote,  Notttnghsm 
Wood,  J.  P.. .  .aumber  Street,  NotUn«^iam 
WooUey,  T.  Smith. .  .Soath  Colllngham,  Newark 
fWright,  H.  Banlp. .  .Sheldon  Hall,  Newark 
tWright,  William. . . Wollaton,  NolU 
Wright,  WiUiam. .  .Flskerton,  New«ik 


OZTOBDBKntZ. 

Camoys,  Lord. .  .Stonor  Park.  Henley-on-lliaiDa 
Marlborough,  Duke  of,  K.G.. .  .Blenheim  Flark 

AUnutt,  T.  Alexander. .  WaUington  Faim,  l^liwoith 
Ashhunst,  John  H.. .  .Watentock.  Ozford 
Itucchua,  William  £.. .  .Horley,  Banbniy 
Uadcock,  Benjamin. .  .Headington  HOI,  Oxfnd 
Baker,  J.  W.. .  .LitUe  Bolbrifl^  Chippii^  Nortflo 
Baker,  Rev.  R.  L.. .  .Ramsden,  Enstone 
Baker,  William. .  .Coombe  Farm,  Woodstodc 
Bamett,  Henry,  M.P.. .  .Glympton  Plark,  WooMock 
'fBateman,  Henry. . .  Asthall,  Witney 
fBayley,  Rev.  W.  R. . .  .Gaasington  Vksrage;  Qsfifni 
Beaumont,  Joseph. .  .Ducklington,  Witney 
Bcrridge,  Thomas.  .Pimlico  Farm,  Tnanore,  Bicester 
Blagravc,  Edward. .  .Oxford 
Bhike,  Alfred. .  .Sutton.  Stanton  Harcoort,  Witney 
fBowyer,  Captain  H.  A. . .  .Steeple  Aston,  Woodstock 
Brickwell,  G.  J.. .  .Overthorpe  Lodge,  Bsnlmfy 
fBrown,  A.  H.  C. .  .Kingston  House,  Tetsworth 
Browne.  Rev.  T.  G. . . . 42,  St.  GUesV,  Oxford 
Browning,  James  T. . .  .Oxford 
Bryan,  John. . .Southleigh,  Witney 
f  Bulford,  James. .  .Hordley  Farm,  Woodstock 
jcaless,  William. .  .Bodicote  Hoose,  Banboiy 
Cannon.  Joseph  C. .  .Bcckley,  Oxford 
Cartwright,  Richard  Aubrey. .  .Edgcott,  Bknbnry 
Castle,  George. .  .Sutton,  Stanton  Uaroourt,  Yigv^aaii 
Castle,  George  R.. .  .Bicester 
Chamberlin,  William. . .  Adderbury,  Bonbniy 
fChillingworth,  John. .  .Horsepath,  Oxford 
fChurchill,  Lord . . .  Wychwood  Park 
aarke,  E.  C. . . .  Haddenham,  Thame 
fClarke,  G.  R.. . .Chesterton  Lodge,  Btocstcr 
■jcilnch,  Charles. .  .Witney 
fCole,  William  Douglas. .  .Bicester 
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lliomas...  Oxford 

Henry  Reeve. .  .Britwell,  Watlington 

k,  R. . .  .Lyneham,  Chipping  Norton 

ell,  O. . .  .Rose  Mount,  Iffley,  Oxford 

ood.  Captain  F.  Loftu8...Klraington  Park 

K)d,  Sir  Henry  W.,  Bart.. . .KirtUngton 

port,  F.  H....Headington  HQl,  Oxford 

R.  8.  B. . .  .Swerford  Park,  Enstone 

Samuel. .  .Swerford  Park,  Enstone 

IS,  Samuel  S.. .  .Golder  Manor,  Tetswortli 

I,  J.. . .Manor  House,  Long  Crendon,  Thame 
,  C.  CottriU. .  .Rousham,  Woodstock 

,  A.  F.  Milton. .  .Twelve  Acres,  Eynsham 

,  Joseph. .  .Eynsham 

,  Samuel. .  .Eynsham 

Thomas...  Witney 

am.  Earl  of. .  .Tusmore  House,  Bicester 

lin,  Joseph. .  .Little  Haseley,  Tetsworth 

in,  Edwin . . .  Chilton,  Thame 

?.  Hubert. .  .Oddlngton,  Chipping  Norton 

lie,  George. . .Shotover  House,  Wheatley 

George. .  .Churchill  Ileath,  Chipping  Norton 

II,  Henry  L.. .  .Kiddlngton  Hall,  Woodstock 
jr,  a,  M.A.. .  .1,  New  College  Lane,  Oxford 

Frederick. .  .Upton  Downs,  Burford 

John. .  .Oaklands,  Charlbury 

John. .  .Minster  Lovell,  Witney 

eorge. .  .Stratton  Audlcy  Park,  Bicester 

,  Nicholls  8.. .  .Little  Tew,  Enstone 

1,  Mrs.. .  .Troy  Farm,  Deddington 

8,  John. .  .Elsfleld,  Oxford 

,  J.  Whitchouse. .  .Towerscy  Manor,  Tliamc 

ir,  William . .  .SwalcllflTe,  Banbury 

idge,  Charles. . .  Assendon,  Henley-on 'Thames 

lichard. . .Great  Barford,  Deddington 

sley,  Hugh ..  .Great  Ilaseley,  Tetsworth 

•urt,  E.  W.. .  .Nuneham  Park,  Oxford 

I,  William. .  .Kingston,  Tetsworth 

:e8,  William. .  .Thenford,  Banbury 

%  Joseph  J Shotover  Lodge,  Oxford 

;y, Rt.Hon.  J.W.,  M.P..  .Watcrpury, Wheatley 

r,  George  P — Oxford 

,  Robert. . . Fair  Green  Farm,  Chipping  Norton 

wh.  Rev.  C.  W. . . .  Famborough,  Banbury 

18,  Rev.  T.  H.  T.. .  .Magdalen  College,  Oxford 

nd,  A.  R., .  .Ludesden  House,  Thame 

8,  James. .  .Wood  Lawn,  Oxford 

John. .  .AVater  Eaton,  Oxford 

e.  Rev.  C.  Ruck .  .Swincombe  House,  NettlebcJ 

Frederick. . .  West  Lawn,  KirtUngton 

W.  Padbury. .  .Lower  Heyford.  Banbury 

s.  Gen.  Sir  W.,  K.C.B... Blount's  Court,  Henley 

EUchard... Stanton  Harcourt,  Witney 

lesfield.  Earl  of. .  .Sherbum  Castle.  Tetsworth 

enzie,  E.. .  .Fawley  Court,  Henley -on-'lTiames 

tt.  Captain  E.  J.. . .Burford 

un,  R,  D.C.L.. .  .Merton  College,  Oxford 

n,  James. .  .Eynsham  Hall,  Witney 

er,  D — Chadlington,  Enstone 

im,  W.. . . Wykham  Park,  Banbury 

leton,  Henry. .  .Cutteslow,  Oxford 

5ton,  Mrs.. . .  Ashgrove,  Ardley,  Bicester 

jll,  F.  J....  St  Giles's,  Oxford 


I   Mnmford.  J.  A.... Chilton PtrkFann, Thame 

Nalder,  J.HaU. .  .Haseley,  Tetsworth 
I   Novell,  Edward . . .  Chawley  Farm,  Cumnor,  Oxford 

tNewton,  R.  J.. .  .Campsfleld.  Woodstock 
.   fNewton,  William. .  .Oonld's  Orove,  Benson 
I   fNorreys,  Vtacount. . . Wytham  Park.  Oxford 

North, Lieut.  Colonel,  M.P.. Wroxton  Abbey,  Banbury 

fParaons,  Herbert. .  .Elsfleld,  Oxford 

fParsons,  John . . .  Iffley,  Oxford 
i    Parsons.  W. . . .  HUl  Farm.  Elafield,  Oxford 
\    Parrott,  Edward . .  .Shirbam,  Tetsworth  j 

Parker,  James  8. . .  •  Iffley,  Oxford 
I   fPaxton.  Edmund. . . Willaston  House,  Bicester 
I   Paxton, Jonas... Bicester 
\   fPerry,  T.  A. . .  Betham  House,  Avon  Daaset,  Banbury 

Pickering,  Leonard . . .  Wilcote,  Charlbury 

fPiercy,  Alfred . .  .Goldharbour,  Henley 

PinneU,  Charles. . .  Westwell,  Barford 
I   Reade,  J. . . .  Shipton,  Chipping  Norton 
'   Reynardaon,H.B....Adwell,  Tetsworth 
I   Robbins.  Harry. .  .Northfleld  Farm,  Witney 
I    Roberts.  Joseph . . .  Caswell  House,  Witney 
'   Rowland,  John . . .  Holly  Bank,  Wootton,  Woodstock 
I   Rusher,  William. .  .High  Street,  Banbury 
I   Samman, . William... Middleton  Park,  Bicester 
I  Samuelson,  Bemhard,  M.P.. ..Banbury 
I   Savidge,  Matthew. .  .Sarsden,  Chipping  Norton 

fSheldon,  Jonathan. .  .Eynsham 
,   Sheldon, Jonathan, Jan.... Eynsham 
j   Sheldon,  Thomas. .  .Osney  Mill,  Oxford 

fShillingford,  George  W. . . .  E^ynsham 

Smi  th,  Samuel . . .  Somerton,  Deddington 
j   Stilgoe,  Nathaniel . . .  Adderbury,  Banbury 
'   fStllgoe,  Z.  W.. .  .Adderbury  Grounds,  Banbury 
j   Symonds,  Horatio  P. . .  .Oxford 

Tawney,  A.  R.. .  .Banbory 

Taylor,  Thomas. . .  Ashton  Rowant,  Tetsworth 

Thomson,  Guy. .  .Old  Bank,  Oxford 

f Thomson.  John. .  .Baldon  House,  Oxford 
'  Tredwell,  William... Elsfleld,  Oxford 
I   Vanderstegen,  W.  H. . .  .Cane  End  House,  Henley 
I   Ward.  WUliam. .  .41,  St  GUes's.  Oxford 
I  Watson,  John. .  .Shirbam  CasUe,  Tetsworth 

t Weaving.  John  W.. .  .Oxford 
I  Wiggins,  Walter  John...  Watlington 

Wiggins,  WUUam. .  .Watcombe  Farm,  Watlington 

Wilkinson,  William. .  .Oxford 

fWorley,  William. .  .Stanton  Haroourt,  Eynsham 


BTJTLAin>8HIBS. 

Gainsborough,  Earl  of. .  .Exton  Hall,  Oakham 

MmJbtn, 
Addison,  J.. .  .Brookfield  Gretton,  Uppingham 
Aveland,  Lord. .  .Normant<m  Parle,  ^^n**»n 
fBames,  Wilson. .  .Teigh,  Oakham 
Bosworth,  J.  G. . .  .Oreetham,  Oakham 
Cutting,  Robert  Coote . . .  Ridlington,  Uppingham 
fDuncan.  Alexander. .  .Knossingtoa  Orange,  Oakham 
fByre,  Edwin. ..  Preston  Hall,  Uppingham 
Finch,  George  H.,  M.P. . . .  Bar^y-oD-ttM-HIll,Oalcha]ii 
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List  of  Governors  and  Members  qf  the 


fGilfonl  William. .  .North  Luffenliam,  Uppingham 
Painter,  Benjamin. .  .IJurlej'-on-tbe-IIlll,  Oakham 
^Vt^TA,  Robert. .  .Harringworth,  Uppingham 
fWing,  William. .  .Market  Overton,  Oakham 
Winn,  airs.. .  .Uppingham 
AVortley,  Edward . . .  Ridlingtou,  Uppingham 


8HB0P8HIBE. 

Governors. 
(.'utcs,  John. .  .Woodcote,  Newport 
tllill.  Viscount. .  .Ilawkstone  Park,  Shrewsbury 

Ileinbers. 
Archer,  James. .  .Combcnnere  Abbey,  Whltchurcli 
Asbdown,  A.  H.. .  .Upplngton,  Wellington 
Ashdown,  S.  Harding. .  .Uppington,  WclUngtou 
Asterley,  W.  L.-.-l^entref,  Llanymynech,  Oswestry 
Austin,  Harry  C. . .  Allscott,  Wellington 
IJackhouae,  R,  0.. . . Westwood,  Bridgnorth 
Barber,  Richard. .  .Uarlescott,  Shrewsbury 
Bate,  John  William. . .  Astol,  Shifnal 
Bate,  Richard  Stokes. . . Badgor,  Shifnal 
I'atoman,  J.. .  .Croxton  Hanmer, "Whitchurch 
fBather,  Jhomas. . .Maesbury  Hall  Mill,  Oswestry 
Jlayley,  John. .  .Tilstock.  Whitchurch 
Beck,  Francis  Henry. . .  Albrlghton,  Shifnal 
Beck,  Peter. .  .Shrewsbury 
Bockett,  Joseph. .  .Belvedere,  "NVhltchurch 

f  B<-ckwith,  Rev.  H Eaton  ConsUnlinc,  \Vellin>rU.u 

Bctsion,  Thomas.. (ioldstonc  Manor,  Market  Druytoa 
+Benson,  tieorge.  ..Lutwyche  Hall,  Wenlock 
IHbby,  J.  J.. .  .Hardwickc  Grange,  Shrewsbury 
Blckerton,  S. . . .  Shotatton,  Ruyum  Eleven  Towns 
Bigjje,  C.  Sclby.  .Bourton  Grange,  Much  Wenlock 
Blaniem,  George  G.. .  .Haston,  Hadnall,  Shrewsbury 
Bolden,  Samuel  E..  .The  Council  House,  Shrew.«bury 
Booker,  Joseph. . .  Wilbrighton  Hall,  Newiwrt 
t Borough,  C.  B.. .  .Chetwynd  Park,  Newport 
Botfleld,  Rev.  W.  B.  Gametl.  ..Decker  HUl,  Shifnal 
Ik>ulton,  John. .  .Bowling  Green  Farm,  Shifn il 
Boultou,  W.  Baker..  .The  Liziard,  Shifnal 
lk)urne,  S...  .Goldsmith  House,  Whitchurch 
Bowen.  Pxlward  H.. .  .Klngslow,  Bridgnorth 
i)owen,  Humphrey  C. .  .Chesterton,  Bridgnorth 
Bowen,  John,  Jun.. .  .Ihuvall  House,  Bridgnorth 
liowen,  lliomas. . .  Wootton,  Bridgnorth 
Bradford,  Earl  of. .  .Weston  Hall,  Shifnal 
Brewster,  W.. . . Balderton  Hall,  Middle,  Shrew^bu^y 
Bridgcman,  John. . .  Abcott  Hall,  Shrewsbury 
Bright,  John. .  .Siyche,  Market  Drayton 
Brooke,  Kev.  .John . . .  Haughton,  Shifnal 
fBroughton,  P.. .  .Tunstall  Hall,  Market  Drayton 
Brown,  Henry. .  .Preston,  Wellington 
Brown,  lUchard. . .Ruyton  Eleven  Towns 
Browne,  Samuel. .  .Brocton  Hall,  Shifnal 

Burd,  Thomas  A Burcot,  Wellington 

Burton,  R.  H.  1/ingcn. .  .Chilton  Grove,  Shrcws-bnry 
tcniarlton,  St.  John  C. . .  Apley  Castle,  WellingU»n 
Chetwode,  Sir  J.  N.  L.,  Bt.  .Oakley,  Market  Drayton 
Jlay,  Charles. .  .Whitchurch 
;iay,  J'^hn,..Kln-»alc,  Whitlington,  Oswestry 


aewg,  B.  T.. .  .The  WoodIaxMli>,  WeflUw,  Sbifiul 
fCocks,  Bev.  G.  R.  Somen. .  .Nene  Savage  BMluiy, 

Cleobmy  Mortimer 
Cocks,  John. .  .Dlnchope,  WlaUDstuw 
fCorbet.  H.  R.. . . Adderley  Hall,  Market  Dnytoo 
Corbett,  Henry. .  .HlgCord,  Shiftaal 
Corbett,  Thomas. .  .Sbrewaboiy 
fCorbett,  GapUin  B.  J.. .  .Bridgnorth 
Gorden,  Arthur  H.. .  .Brincton,  ShiftuI 
Corden,  John. .  .Great  GhatweU,  Newport 
Cottle,  George. .  .West  Feltoo,  Shrewaboiy 
fCotton,  Hon.  B.  W.  S..  .Boorlton  Park,  Shrewtba7 
Crane,  Edward. .  .Furton,  MontftHd, Shrewabinjr 
Crane,  Joseph. .  .Galoot,  Shrewsbury 
Crowley.  John  L.. . .Standford  Hall,  Newport 
Cnreton,  George. .  .Beam  Hotue,  Shrewsbmy 
fCnrtis,  Sir  W..  Bart.. .  .Gaynham  Gourt,  Lndlow 
'  Cast, Captain F.H....l!nieanera 
I  Danford,  William  Lewis. .  .Langlqr,  Branfleld 

fDarby,  Alfred. .  .Stanley  Hall,  Bridgoortk 
I   Davies,  James. .  .Isle  Parle,  Sbrewsbwy 
;  Davies,  William... Mardre,  Llandrinio^ Oswestry 
'  Davis,  Evan  H. . .  .Patton,  Much  Wenlock 
I  Favis,  T. . . .  Uttle  Wcnlodc.  Wellii^^  . 
<  Day,  John... High  Street,  Wbitchmcb 
j  Dickbi,  E.  T. . . .  Yockings  Gate,  Whitdrardi 

Dickin,  WiUlam. .  .The  Uoyd,  Market  DiayiMi ' 
I  Downward,  Bev.  G.B....ShrewBbitry 
Dunn,  John. .  .Femhill  ViUa,  Market  Drajiun 
fDyer,  Mi^or  H.  C.  S.. . . Westborpe,  BranfieM 
fEddowes,  Thomas  Henry. .  .Pootetbuiy 
Edwards,  Edward. .  .Boreton,Sbrew8bDiy 
Edwards,  Edwin. .  .Brocton  Orange  Shiftwl 
Edwards,  G.  Withers,  Jun.. .  .WooMoo,  Oswe»try 
Edward^  Richard. . . Adllngton,  Shrewsbmy 
Klwell,  Charles. .  .Evelith  Manor,  Shifnal 
El  well,  Paul. .  .Evelith  Manor,  Shifnal 
Emcr>-,  Richard  A.. .  .Loitford,  Market  Dnyum 
Kvaufi,  John . . .  UflBngton 
Evans,  John. .  .Hadnall  Wood,  Hadnall 
Eyke,  John. .  .Stanton,  Shifnal 
fEyton,  Thomas  C. .  .Vineyard,  Wellington 
fFeim,  Thomas... Stonebrook  House,  Lndluw 
Forester,  G.  T.. .  .Ercall  Magna,  Wellington 
fp'oster,  W.  0.. . . Apley  Park,  Bridgnorth 
Foulkes.  C. .  .St.  Mary's  Street,  Whitdrarefa 
Fowler,  William. .  .Acton  Beynold,  Shrewsbuiy 
Fox,  John. .  .Coalbrookdale,  Wellington 
-f-France,  James..  .Orlnshill,  Shrewsbury 
Frank.  John  Charles. .  .Rhy dairy,  Oswestry 
fFrycr,  H.  C. .  .T^odge  Park,  Ta.iesln,  Shrewsbury 
fGatacrc,  E.  TJoyd. .  .Gatacre  Hall,  Bridgnorth 
fGodsall,  Philip  W.. ..lacoyd  Park,  Whitdmidi 
Goodall.  W.  H.. .  .Sutton,  Market  Drayton 
Gouldboume,  J.. .  .Wilksley,Barlcydam,  WUtdniitb 
< lower,  Andrew. .  .Market  Drayton 
f(;ranvillc.  Earl, K.G.. . . Aldenham,  Bridgnorth 
-H.ircen,  Joseph  B.. . .  Marlow,  LeintwanUnc 
(irifflthes,  Thomas  J.. .  .Bishops  Oastle 
Griffiths,  John. .  .Houlston,  Middle 
fTtroom,  James. . .  Arlston  Hoose,  WelUngtiiu 
(iroves,  Robert,  V.  C. . .  .Berrington,  Shrewabary 
Hanmor,Sir  J.,  Bart.,  M.P..  .Bettlsfleld.  WUfehnnli 
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,  E.  W.. .  .01(1  Springs,  Market  Drayton 
,  John. .  .Bicton  House,  Shrewsbury 
Francis. .  .Cuckton  Hall,  Shrewsbury 
rbomas. .  .Moston,  Stanton 
William . . .  Bubney,  Whitchurch 
rohn...Cleobury  Mortimer 
,  John . .  Broughton,  Harmer  Hill,  Shrewsbury 
,  John. .  .Eaton,  Market  Drayton 
y,  R.  T. . . .  Eaton  Grange,  Market  Drayton 
t,  MAjorGen..  the  Right  Hon.  Sir  P.  E.,  Bart., 
.  .Styche,  Market  Dra^-ton 
llbcrt  A.. .  .Lltile  Wenlock,  Wellington 
V.  John. .  .Hawkstone,  Shrewsbury 
chard. .  .Orleton  Court,  Ludlow 
man,  Charles  H — The  Poles,  Ludlow 
Edward... West  Felton 
irthor. .  .Hinnington  House,  Shiftaal 
,  Captain  R.M.  ..  .Hanley  House,  Shrewsbury 
y.  Rev.  R.. .  .Boyston  Hill,  Shrewsbury 
George. .  .Uarley,  Much  Wenlock 
1,  S.  Lewis. .  .Park  House,  Shimal 
Thomas. .  .Hamage  Grange,  Shrewsbury 
,  C.  D...Cheswardhie,  Market  Drayton 
,  Juhn. .  .Slbberscott,  Lea  Cross 
Q,  Samuel. . .  Wytheford  Hall,  Shawbury 
,  Thomas. .  .Longford  Farm,  Market  Drayton 
reys,  W.  T.. .  .Calcott  Hall,  Oswestry 
r,  L.  R. . . .  Bedstow  House,  AstoD4)n-CluQ 
r,  Patrick. .  .Roden,  Wellington 
lward...Moat  Huuse,  Wem 
3,  George. .  .Chetwynd  Park,  Newport 
H.  B.. .  .Cotton  Farm,  Whitchurch 
•\. .  .The  Old  Hall  Hanmer,  Whitchurch 
J.  Bowen . . .  Esndon  Hall.  Baschurcb 
ames. . .  Norville,  Bridgnorth 
ohn. .  .The  Lodge,  Whitchurch 
;tephen... Lea  Cross 
homas. .  .English  Frankton.  Elletmere 
lev.  William. . .  Baschurcb,  Shrewsbury 
WiUlam. .  .Harrington.  Shifoal 
George. . .  Beslow  Hall,  Wrozeter 
Mrs.. .  .Cotwall,  Wellington 
Thomas. .  .Tern,  Wellington 
',  Henry ..  .Hinstock,  Market  Drayton 
fl.  W.. . .  Aldenham.  Bridgnorth 
George. .  .Marton,  Baschurch 
Thomas. . . Betti-^fleld  Hall,  Whitchurch 
er,  William. .  .New  Cricket,  EUesmere 
n,  Hon.  E. . .Macefen.  Whitchurch 
L,    A.    J.    R.    Boughton...Downton    Osstle, 
wardine 

d,  William . .  .Cherbury  Hall 
aes. .  .Dodccote  Grange,  Market  DrayioD 
LI.. .  .Redbrook.  Whlichorch 

3mas  S Brincton  House,  Shifnal 

talph  L.. . . Longford  Hall,  Newport 
V'Uliam. . .  Wllksley.  Whitchurch 
an,  Stanley. .  .Sweeny  Hall,  Oswestry 
iVilliam. .  .Shrewsbury 
•t,  F.  L.. .  .Market  Drayton 
Arthur  P.. .  .Shawbury,  Shrewsbury 
.  A.. .  .Leaton  Knolls  Shrewsbury 
Richard  T.. .  .Aston  Hall.  Oswestry 


Lloyd,  W.  R. . .Preston  Montfurd  Hall.  Shrewsbary 
fLowndes,  W.  L.. .  .Llnley  Hall,  Bridgnorth 
fMainwaring.  Salusbnry  K.. .  .Oteley,  Shrewsbury 
Mansell.  Andrew. .  .Little  Ness,  Baschurch 
f  Mansell,  Thomas. .  .Brcall  Park,  Wellington 
fManselU  Thomas  J.. . .  Adcott  Hall.  Baschurch 
Matthews,  Henry. .  .Montford,  Shrewsbury 
Melre,  T.  L.. .  .l^ton-on>Sevem,  Sbrewsbaiy 
Minor,  John . .  .The  Grove,  Kingsland,  Shrewsbury 
fMinton,  John . . .  Forton,  ^irewabnry 
Mintoo,  T.  S.. . .Forton,  Montford,  Shrewsbury 
Moody,  General. .  .Oaynham  House,  Ludlow 
More,  R.  Jasper. .  .Linley  Hall.  Bishop's  Castle 
Morris,  James. .  .Union  Place,  Osweetry 
Mort,  William. .  .Marton,  Baschurch 
Nevett,  William. . .  Yorton,  Harmer  HOI,  Shrewsbury 
Newill,  Joseph . . .  Lydbnry  North 
hNewport,  H.  A.  W.. .  .Coton  Hall.  Bridgnorth 
fNewport,  Viscount,  M.P.. .  .Weston,  Shifhal 
Niooolls,  W.  H.. .  .Newnham,  Shrewsbury 
Nickolls,  James . .  .Tuck  Hill,  Bridgnorth 
fNlghtingale.  Vanghan  E. . . .  Burway,  Ludlow 
Nock,  Charles. .  .Norton,  Shlftaal 
Nock,  Thomas. .  .Sutton  Maddock,  Shifnal 
Nock,  T.  F.. .  .Kingslow,  Bridgnorth 
Norris,  W.  G.. .  .Coalbrookdale,  Wellington 
Nunnerley,  Thomas. . . Bradley  Green.  Whitchurch 
fPaUn.  William. .  .Twyford  House,  West  Felton 
Palmer,  Robert. .  .Nagington,  Market  Drayton 
Parrish,  R. . .  .Uplands  Farm,  Bridgnorth 
fParry,  Charles. .  .Houghton,  EUesmere 
fPayne.  WiUIam. . . WiUcott,  Nesscllff 
Peck.  Edmund. . . Plas-y-Ddinas,  Shrewsbury 
fPemberton,  Rev.  R.  N...Mimckhope  Park,  Church 

Stretton 
fPeny,  Graddon . . .  Acton  Pigott,  Condover 
Phillips,  G.  T.. .  .Brockton  Leasowes,  Newport 
Picken,  William. .  .HUton,  Newport 
Piatt,  John. .  .Belle  Vne,  Wem 
fPoole,  C.  H.. . .Marbory  Hall,  Whitchurch 
Pooler,  Henry.  ..The  PiopUn,  Vatley,  Wellington 
Preeoe,  W.  G.. .  .Shrewsbury 
Price,  Andrew. . . Bagley,  Ellesmere 
Price,  James. .  .St  Miborougb,  Ludlow 
Price,  T.  S.. .  .Helton  Butler.  Baschurch 
fPritchard,  John. .  .Broseley 
fPryse,  Sir  Pryse,  Bart . .  .Gogerddan,  Bow>keet 
fPugh,  William . .  .Coal]^.  Ironbridge 
PuUen,  R.. .  .Shackerley  House,  Albngfaton 
Purton,  C.  C. . .  .The  Woodhouse,  Cleobury  Mortlra-r 
Raddiffe,  Thomas. .  .Cheswell  Grange,  Newport 
Ralnforth.  Edward. . . Monkbopton,  Bridgnorth 
fRalph.  R.  W.. .  .Honnhigton  Grange,  Newport 
Ravensbaw.  James. .  .Bridleway  Gate 
f  Richards,  John. .  Llyncleyf,  Oswestry 
Rider,  Thomas. .  .Edgeboultoo,  Sbawbory 
Rider,  Thomas  John. .  .Kenwict,  Shrewsbury 
Rider,  William... Crudglngton.  Wellington 
Roberts,  Bei\Jamln ...  Belle  Vue,  Oswestry 
Roberts,  R.. .  .The  Rock.  Richard's  Castle,  Ludlow 
Roberts.  T.  Lloyd. .  .Oorfton  Hall.  Bromfleld 
fRobinson,  George. . . Whistoo,  Shifkial 
tRouse-Boughton,SlrC.  H.,Bt..Downtoo  Hall,Ludlow 
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List  of  Governors  and  Members  of  tlie 


Sankoy,  Mrs.. .  .Dratton  Farm,  Wtllington 

SaonderH,  G.  J.. .  .Oswestry 

Savage,  (iilbert  C .  .Pony  Knoll,  Shltii&l 

Saxton,  W.  Waring.  M.D.. .  .Market  Drayton 

Scartb,  Jonathan. .  .Khrewsbory 

Sheraton,  William. .  .Broom  House,  KUlosmere 

Shinglcr,  J.  II..  ..Birch  Hall,  Ellesmeie 

Simon,  Thomas. .  .Fern  Hill,  Market  Drayton 

Sing,  William. .  .Newton,  Bridgnorth 

Sladcn,  Captain  J.  B.. .  .Donnington,  Newport 

Slaney,  John. .  .Purvillo  Honse,  Wellington 

Smith,  Honry. .  .Eaton  ConstanUne,  Wellington 

Smith,  Henry. .  .Harnage,  Shrewsbury 

Smith,  Henry. .  .Sutton  Maddock,  Shifiial 

Smith,  R.  Thursfield. . .  Whitehurch 

Smith,  Thomas. .  .Stableford,  Bridgnorth 

Smith,  William. .  .LitUe  Hales,  Newport 

Smyth,  Sir  C.  F.,  Bark. .  .Acton  Bumell, Shrewsbury 

•fSmythiua,  George. .  .Leintwardine,  Shrewsbury 

Spencc,  aiarles. .  .LitUo  Holt  Farm,  Bridgnorth 

Stonier,  John  E.. .  .Uppington,  Wellington 

Stanley,  Henry. .  .Upton,  Shifnal 

.Stedman,  W.. .  .Bucknell  House,  Bucknell 

Steedman.  K  B.. . .High  Ercall  Hall,  Wellington 

Summer,  Richard. .  .Worfield.  Bridgnorth 

Summers,  Thomas,  Jun. . .  .Cowgreavee,  Shiftial 

Tanner,  Richard. .  .Fnxlosley,  Donington 

Taylor,  Edward. .  .Whltton,  Leintwardine 

Taylor,  William  II.. . .High  Hatton,  Shawbury 

Teece,  Richard. .  .Weston  Villa,  Baschurch 

Tench,  John. .  .Ludlow 

Thomas,  Edward. .  .Victoria  Parade,  Oswestry 

'iliomas,  Richaid. .  .The  Buildings,  Baschurch 

Thomas.  Thomas. .  .Treprenal.  Oswestiy 

Thompson,  T.  Warren .  .Clarcmont  Bank,  Shrewsbury 

Thornton,  Edward. .  .Little  Pltchford,  Shrewsbury 

Thunifleld,  Thomas  II.. .  .Barrow,  Broeeley 

Tltterton,  J.  Ward. .  .Shifnal 

Topham.  Thomas. .  .The  Twemlows.  Whitchurch 

Tudgc,  William. . .  Adforton,  Leintwardine 

Underbill,  W.  S.. .  .Newport 

Vaughan,  W.. .  .The  Ixnlge,  Uuyton  Eleven  Towns, 

Vernon,  Bci^Jamln. . .  Aychley,  Prees 

+Vtekcr8,  Valentine. .  .Ellerton  Orange,  Newport 

fWainmau,  B.. .  .WiiU*y  Manor,  Newport 

Ward,  Felix  J.. .  .The  I-kjo,  Cleobury  Mortimer 

Ward,  William. .  .Penybont  Hall,  Oswestry 

Wartcr,  II.  de  Grey . .  .Longdcn  Manor,  Shrewbbury 

Webster,  F.  T....Bushtou  Hall,  Shifnal 

Weston,  Philip... Coalbrookdale,  Wellington 

Whitfield,  Edward. .  .Oswestry 

Whitfield,  G.. .  .Clu>wftrdinc  Park,  Market  Drayton 

fWbltmore,  Rev.  F.  H.  Wolryche.  .Dudmoston  Hall, 

Bridgnorth 
Wilde,  H-  J.. .  .llopatone,  Claverley,  Bridgnorth 
Wilkos,  Samuel. . .Brewers  Oak.  Shlfhal 
Williams,  Hugh. .  .Qhcstcrton,  Bridgnorth 
William^  Matthew. .  .Drj ton,  Wroxeter 
Williams,  Thouia?. . . Albrightlee,  Shrewsbury 
Wilson,  John. . .  A.ston  Hall.  Claverley,  Bridgnorth 

Wlnglield,  C.  (J Oimlow  Hall,  Shrewsbury 

Wuod.  Edward. .  .(;ulmin>,ton  Manor,  Bromfield 
Woodfio,  John. .  .Aston,  Wcm 


Worthington.  Archibald. . . Whitchnrdi 
Wright,  Edmund. .  .Halston,  Oswestry 
Wyley,  Henry  Jamss. .  .Bridgnorth 
fWyley,  William. .  .Vineyard,  WelUngton 
t Wyley,  W.  John. . . Admaston,  WelUngton 
Wynn,  Richard. .  .Cricket,  EUesmexe 
Tates,  Frank  Q.. .  .Ironhrldge 
Yates,  James. . .  Altchl«y,  Shlfhtl 
Yates,  William. .  .Grindle  fiou«!^  Shlfhal 


SOXEBSETBEIKB. 

Oaoemon, 
Bridport,Lt.Gen.  Viscount.  .Cricket  St  T1ioiMl.GbBd 
Dickinson,  Francis  Henry.  .Kings  Weston,  Somntos 
fMUes,  Sir  William,  Bart.. .  .Leigh  Court,  1 


Abraham,  Thomas . . .  Dunster,  Taunton 
Allen,  Major  Ralph  S.,  M.P..  .Shockerwiek,  Bathbri 
f  A  plin,  Henry. .  .Coombe  St.  Nkholss,  Ghsid 
fBalley,  James. .  .Bumham,  Bridgwater 
f  Barker,  G.  I.  Raymond. .  .17,  Boyal  Cresoant,  BMk 
fBarton,  Charles. .  .Holbrook  House,  Wincsnton 
f  Batson,  Th<nna8. .  .Bath 
fBatttn,  John. .  .Yeovil 
Bell,  J.  Williams.. .GllUne^n,  Bath 
Beimett,  Thomas  Oatley . . .  BmtoD 
Bhike,  WUliam... Bridge,  Ilmhister 
Bond,  Abraham. .  .UuntstUe,  Brldfwster 
fBraikenridge,  J.  H. . . .  Chew  Magna,  Bristol      ■ 
f  Bullen,  John  T.. .  .Marshwood  Msaor,  Gmrksms 
fBullock,  George. .  .Bast  Coker 
fBult,  James  B. . . .  Dodhill  House,  KIngrtnn,  Tsanloi 
fCapcl,  Arthur. .  .BnUand  Lodge,  WtveUsooBbs 
Chaffey,  Ebeneier. .  .Kehiton  Maodevilte^  DsMWto 
tOarke,  T.  £.. .  .Tremlett  House,  WdUngtan 
fClerk,  E.  H.. .  .Burford,  Shepton  Mallet 
j  Colthurst.  John. .  .Chew  Court,  Chew  Msgns,  BiMol 
fCottoreU,  Jacob  Henry. .  .6,  Terraoe  Walki^  BMfa 
fCuff,  W.  Fitchett. .  .Merrlott,  Taunton 
Davis,  Henry. .  .Old  Downs,  Oakhill,  Bafh 
f  Dean,  A.  KebalL. .  .East  Brent,  Azbrldge 
fDean,  F.  Keball. . .East  Brent,  Axtoids^ 
•f-Dickinson,  E.  H.. .  .Berkeley,  Frome 
fDuckworth,  RusseU. .  .Murtrey  Hill,  1 
Dyke,  Thomas. . .  Ashton  Lodge,  Bristol 
Easton,  William. .  .6,  Hammet  Street,  Tsonton 
Eckley.  Richaid. . .  12,  DarUngton  Flsoe,  Bath 
Edwards,  Joseph... Hutton,  Weston-^nper-Man 
fEvans,  W.  Herbert. .  .Ford  Abbey,  Chard 
Farthing,  Walter. .  .Stowey  Court,  Bridgwater 
fntxgcrald.MiO-  H.T.G...MapertonHo.,WtaCBBlOB 
Fussell,  Rev.  James  O.  C. .  .The  Chantiy,  Ftroos 
fGibbs,  George. .  .Belmont,  Bristol 
Gibbs,  William. .  .Tyntesfleld,  Bourion,  Bristol 
Goodwin,' Josiah. .  .Bath 
I   fG ray,  Frederick . .  .Castle  Carey 
I   fGray,  Jonathan.. . .  Backwell  Hill,  Bristol 
I   t(;renviUe,R.Nevillc,M.P.. Butleii^  Ct., OlMtonbny 
I   fllalUday,  J.. .  .Chapel  Cleeve,  Taunton 
I    lloiicock,  J.  D.. .  .Halse,  Taunton 
I   Harbin,  George,  Newton  House,  YcotU 
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g,  T.  King. .  .Mftiden  Bradley.  Bath 
rd,  J.  B.. . .Stoke  Biabop»  Bristol 
rd,  W. . .  .Barley  Wood,  Wrington,  Bristol 
,  W.  H. . .  .Coker  Hall.  Yeovil 
y  H.  C. .  .Leigh  House,  Chard 
t,  W.  H.. .  .Norton  Ck>art,  Taonton 
G.  H.  T.. . .HiU  Grove.  Wells 
sley.  John. .  .Stoo^  Easton,  Bath 
lames. .  .Knowle.  Dnnster 
,  Sir  A.  A.,  Bart.. .  .St.  Audries.  Taunton 
Ins.  Thomas. .  .Haaelbmy,  Cre\v kerne 
d,  William . . .  Windsor  Terrace.  Taunton 
J.  Cook . .  .Brihlington.  Bristol 
EL  King  Meade. . .  Walford,  Taunton 
:hbnll.  William. .  .Babington,  Frome 
s,  J.  E.. .  .Fitzhead  Court,  Taunton 
r.  AL. .  .Barrington  Court.  Ilminster 
ton,  W.  H,  P.  (Jore. .  .Newton  Park.  Bath 
r.  Lee. . . Dillington  House,  Ilminster 
>ridge,  Charles. .  .Eastbrook  House,  Taunton 
,  John.  ..11,  Lansdowne  Crescent.  Bath  , 
11,  Edwin. .  .Dinder,  WcUs 
a,  E.  W.  Lovell. .  .Dinder,  Wells 
U,   Colonel    H.    A.    F....Badgworth    Court, 
ton-super-Mare 

ll,Rev.  A.  U. F..Minehead  Vicarage,Taunton 
Renry . . .  East  Chinnock,  Yeovil 
k,  Charles  IL. .  .Cockington,  Torquay 
Charles  T.. . .  Waterhouse,  Bath 
,  J.  W.. . .King's  Weston,  Bristol 
,  P.  W.  S.. .  .61,  Queen  Square,  Bristol 
ey,  Henry  G..  .Batheaton  Court,  Wivelifoozobe 
I,  W.  B.. .  .Stone  Easton,  Bath 
re,  E.  6.. .  .Pennard  House.  Shepton  Mallet 
>ury,  R.  P. . . .  Webbe  House,  Chard 
John. .  .Lile  Brewers,  Taunton 
Edward. .  .Burnett,  Bristol 
Major  R.  H.,  M J*.. . .Cranmore  Hall.  Shepton 
et 

ns,  George. .  .Martock 
ns,  Henry. .  .Haselbury,  Crewkeme 
,  J.  W.. .  .Knott  Oak  House,  Ilminster 
Thomas. .  .Taunton 
W.  R. .  .Compton,  South  Petherton 
Daniel. .  .31,  College  Green,  Bristol 
',  Col.  W. .  .Somerton  EIrlcigh,  Taunton 
•,  T.. .  .Elmdale  House,  Clifton,  Bristol 
W.  Carew . . .  Ilolcombe  Court,  Wellington 
on,  John . .  .Back well  House,  Bristol 
on,  W —  Wcmbdon.  Bridgwater 
Ihristopber. .  .Zeals.  Bath 
H.  D. . . .  AVarley  Manor,  Bath 
Robert. ,  .Chew  Magna,  Bristol 
,  William. .  .5?andon  House,  Clifton,  Bristol 
-vllle,  J.  C. .  .Dinder  House,  Wells 
8,  William. .  .Crewkeme 
>n,  Rev.  J.  J — Lovlngton  Vicarage,  Bath 
?ns,  Pu)bcrt. .  .13,  Paragon,  R\th  ., 

vay,  n.  B Shapwick,  Bath 

r,  II — Bishops  Lydiard,  Taunton 
s,  W.  E,. .  .Tainfield  House,  Taunton 
Qt,  James. .  .Clifton  Maybank,  Yeovil 
,  T.  J.. .  .Fern  Piirk,  Olveston,  Bristol 


Warre.  Henry. .  .Laogfoxd  BodTfll^  WeUingtoa 

Warty,  George. .  .Shapwick.  Glastonbury 

Were.  Francis. .  .Gratwicke  Hall,  Banow  Gnmey    ' 

Wig^tman,  John. .  .Chard 

WoUen,  Joseph. . . Wedmore 


8TA1F0BD8HIBB. 

Oovemon. 
fBulIer,  Sir  E.  M..  Bt.  MJ>..Dilhome  CasU^Cheadle 
fOartmouth.  Earl  of.  .Piatsball  Hall,  Wolverlisaiplan 
fSutherland,  Doke  of;  K.G.. . .TrenUism  HsU 

Menibert. 
Abbotts,  R.  W.. .  .Burton-on-Trent ' 
Allen.  George. .  .Knlghtley  Hall.  EcdeshaU 
Arnold,  William. .  .Lichfield  Street,  Tarn  worth 
Ashcroft,  Thomas. .  .Walford,  Eocleshall 
AveriU,  Charles,  Jun.. .  .PyrehiU,  Stone 
Averill,  K. .  .Wood  Gate.  Kings  Bromley,  Lichfield 
Averill,  George  Hanson. .  .Wood  End,  Lichfield 
t Avery,  WUUam  Howard. . .Tlxall  Heath,  Staffoid 
Bagnall.  George. .  .Draycot.  Cheadle 
fBagot.  Lord. .  .BUthefleld.  Rugeley 
Bantock,  T.. .  .Merridale  House,  Wolverhampton 
Bamett,  T.  J.. . .  13,  North  Street,  Wolverhampton 
Bams,  John . . .  Shenstone,  Lichfield 
Barratt,  C.  Underwood. .  .Eccleshall 
fBarrow,  Wm. . . .  BUbrooke  House.  Wolverhampton 
Barton.  J.  Pipe. .  .Bangley.  Tamworth 
Bass.  Michael  T.,  M  J».. .  .Burton-on-Trwit 
Bate,  Samuel. .  .Springfields,  Newcastle-nnder«Lyme 
Beach,  J.. .  .Standeford  Cottage.  Wolverhampton 
Beach,  Mrs.. .  .The  Hattons,  Brewood 
Bealey,  J.  Edward. . . Bloxwich.  Walsall 
Bennett.  Joseph  B.  H.. .  ."^pntbury.  Burton-on-Trent 
fBennion.  Owen. .  .Cresswell,  Stafford 
Bickford,  Joseph. .  .Oxley.  Wolverhampton 
BUI,  John. .  .Trent  Vale.  Stoke-on-Trent 
Billington.  John  S.. .  .Netherset  Hey.  Madelqr 
Birch.  James. .  .Pearse  Hay,  Penkridge 
Bloxcldge,  John  Smith. .  .Mere  Pits,  Tamworth 
Blurton.  Edward. .  .Wolverhampton 
Blurton.  W.  Mountfort. .  .Field  Hall.  Uttoxeter 
Bond,  Bei^amln. .  .Draycot.  Cheadle 
Bond,  Peter. .  .Draycot.  Cheadle 
Bonehlll,  C.  G.. .  .Bickford  Grange.  Penkridge 
Boot,  William. .  .Chesterfield.  Lkhfield 
Booth,  John. .  .Shenstone  Hall.  Lichfield 
Booth.  Thomas. .  .Tamborae  Flark,  Lichfield 
Bostock,  Edwin. .  .The  Haugh,  Stafford 
Boetock,  Thomas  ..Hill  Top,  Burslem 
Boucherett,  Henry  Robert. .  .Hoar  Cross,  Rngeley 
Boume,  John. .  .Hildenstone.  Stone 
Bradbum,  William. .  .Hilton,  Wolverhampton 
Bradbume,  J.  Hanbury . .  .Pip^lace.  Lichfield 
Brealey,  John. . .  Leek 
Brewster,  John. .  .Stfetton  Mill,  Penkridge 
Bridgwood,  George. .  .Bedwall,  Stafford 
Briggs,  WUUam. .  .Elford  Park,  Tamworth 
BroomhaU,  T.  T..  MJ).. .  .Beech  CUff.  Newcastle 
Brough.  WUUam  S.. .  .Fowldrarcb,  Leek 
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Brown,  Charlefl. .  .Park  Hall,  Lelgfa,  Cheadle 
Brown,  Idlchael  U. .  .Hagley  Hall,  Rogelcy 
Brown,  Richard. .  .Walton  Bank,  Stone 
Brown,  Robert. . .  Wiggington  House,  Tarn  worth 
f  Bnller,  Morton  Edward. .  .Dilhome,  Cheadle 
BurchnAll,  Samuel. .  .Cat'on,  Burton-on-Trent 
Byrd,  Charles. . .  [.itty wood,  Stafford 
Bjrd,  Frederick. .  .Dunston,  Penkrldge 
fCalthorpe,  Lord. .  .Perry  Hall,  Stafford 
Carrlngton,  William  T.. .  .HoUington,  Uttoxeter 
Cartwright.  Robert. . . Wergs,  Wolverhampton 
Challenor,  John.  .Blackwood,  Endon,  Stoke-on-Trent 
Cbawner,  H«-Jiry. .  .Hound  Hill,  Uttoxeter 
fChawner,  Richard  Croft. .  .The  AbnalU,  Lichfield 
Cheatle,  T.  Fanner. .  .Dosthlll,  Tamworth 
Chetwynde,  Miy|or  W.  F.. .  .Brocton  Hall,  Stafford 
fClarke,  Charles  F.. .  Purton  Grove,  Wolverhampton 
Cleminson,  Robert. .  .Endun,  Stoke-on-Trent 
Clifft,  Samuel. .  .Fordbouse  Mill,  Wolverhampton 
Cocks,  Charles. .  .Packington,  Lichfield 
Collins,  WUliom. . .Aston  Farm,  SUfford 
Colvlle,  Captain  A.  HA...  .Churnett  Grange,  Leek 
Col  vile,  C.  R.. .  .Lullington  Hall,  Burton-on-Trent 
Cope,  T.  Berwick. .  .Tettenhall,  Wolverhampton 
CoxoB,  John. . . Freeford  Farm,  Lichfield 
fDarllng,  J.. . .Beau  Desert,  Rugeley^ 
Bean,  James. .  .Bren'ton,  Rugeley 
DenUm,  Henry. .  .Wolverhampton 
Deykln,  James.. .  .Whision,  Penkridge 
Dlcken,  Thomas,  Juru. .  .Col ton  Hall,  Rugeley 
Dickens,  R.  A.. .  .Woodford  Grange,  Wolverhampton 
Douglas,  J.  Bryant. .  .Lullington,  Burton-on-Trent 
Dyott,  CoL.  M.P.. .  .Freeford  Manor,  Lichfield 
fElwell,  Charl'^s  John. .  .Compton,  Wolverhampton 
f  Farmer,  C.  Haywood. .  .Combcrford  Hall, Tamworth 
fFarwell,  Frederick  G.. .  .Wolverhampton 
Faulkner,  John. .  .Bretby  Ihirm,  Burton-on-Trent 
Fltiherbert,  Sir  W.,  Bt .  .Somersali  Herbert,  Uttoxeter 
Fitzherbert,  W.. .  .Swynnerton,  Stone 
fFord,  George. .  .Barlastone.  Stone 
Ford,  W.  H.. .  .Mcrridale  Road,  Wolverhampton 
fForstor,  Charles,  M.P — Lysways  Hall,  Rugeley^ 
Forsythe,  James. .  .Wolverhampton 
Fryer,  W.  Fleming. .  .Tbe  Wergs  Wolverhampton 
Gardom,  John  W.. .  .Butterton  Hall,  Newcastle 
GilUrd,  Henry. .  .Stafford 
Cinders,  Samuel. .  .Ingestre,  Stafford 
fGlovcr,  John. .  .Ringley.  Tamworth 
(ilover,  Itobert. .  .Wexford,  Lichfield 
(Jough.  Ralph  I).. .  .Willenhall 
Griffin,  Alfred  E.. .  .Wolverhampton 
Griffin,  George  F.. .  .Tilllngton,  SUfford 
Griffin,  Thomas  J. . . . Pr^-ston  Vale,  Penkridge 
Grindley,  William. .  .Weeping  Cross,  Stafford 
Hamblelon,  A.  P.. .  .Ilarlcy  Thorn,  Newcastle 
tHardy,  John,  M.P..PunsUll  Hall,  Burton-on-Trent 
Hardy,  Richard. .  .Marchington,  Uttoxeter  ^ 
llartill,  J. . . .  Willonball,  Wolverhampton 
llatherton,  Ixtrd. .  .Teddebley,  Penkridge 
Jleatley.  J.  H....Engleton  Hall,  Penkridge 
Ilcatley,  Thomas. . . Pattingham,  Wolverhampton 
Ileaton,  Thomas..  .Castle  Hill,  Alton,  Cheadle 
Hewson,  John  l>ale,  M.D...  .Qoton  Hill,  Stafford 


HibWt.  A.  W.  W.. .  .Penkridge 
fHiggs,  J.  Bircb.  ..Brewood,  Penkridgs 
Hills,  Alfred... Tbe  Coppice,  Penkridfge 
Hills,  William  A.. . .Hammerwlcfa,  Licfaflelil 
fHolUmd,  Dr.  C. . .  .St  Cheda,  Udifidd 
HoIUnd,  William... Streetbay,  UdifleU 
Hollls,  Henry  W.. .  .Keele.  NewcMtle 
Hollo  way,  Joeeph. .  .Totbary.  fiarfam-on-Trtnt 
Horsfall,  T.  a. .  .Bellamoor  Hall,  Rnfdey 
Hulme,  Thomas. .  .Endoo,  Sloke-on  Trent 
Inge,  C3iarles  H.. .  .WMtUngton  HanC.  IJchfleU 
Inge,  Rev.  George. .  .Thorpe  ConstaottaM;  Tamirart& 
Ingram,  H.  F.  M.. .  .Hoar  Groa.  Rugeley 
James.  John. .  .Sandra  HaU  Farm,  Stone 
Jame^  Thomas. .  .Shnshfoni  Manor,  Cfanrdi  Ea'oD 
Jenkinson.  F. . .  .Marstra,  Staffuid 
Jenks,  Thomas. .  .Orton,  Trysail,  WotTerbanfitao 
Jenks,  William. .  .Upper  Peon.  Wolverbsmptoo 
Jer\is,  Hon.  E.  Swinfen. . .Aston  Parte 
Keeling.  C.  B.. .  .Tew  Tree  Faixn.  Penkridge 
Keeling,  G.  B.. . .Hampton  Hoose,  Penkridge 
Kendrick.  Edward. .  .Weefi)rd.LIdilleId 
Knight,  Edward. .  .Sandon,  Stone 
Knight,  John  L... .Barton-nnder-Needwood 
Knight,  Josiah. .  .MQwkb,  Stone 
fKynnersley,  C.  T.  Sneyd. .  .HtgbfleU^  Uttfoseter 
Landor.  W.  J.. .  .Lee  HaU,  Kngeley 
Lawrence,  J.  W.. .  .CbesterileldOruige,  Lichfldi 
Lea,  R.  N.. .  .Doverldge, Stoke-npon-Trent 
t  Leaver,  Francis. .  .Lcmgnor  Hall,  ^nkrldge 
I^  wis,  Samuel . . .  Andley,  Newcastle 
Lewlsham,  Viscount. .  .Pstsbull,  WolverbauplOBL 
Lichfield,  Eari  of. .  .Shngboroa^ 
fLocker.  WiUiam  T.. .  .Aston.  Stone 
Lovatt,  Henry. .  .Fincbfleld  Hoose.  WolvevlMBipCoa 
Loveridge,  Charles. .  .Ivetsej  Bank,  Penkridge 
fLoveridge,  Samuel. .  .Chapel  Asb.  WoIverfasmptgD^ 
Tiowe,  Edward. .  .Oomberford  Mill,  Tamwoitb 
i   Lowe, Thomas... TTysaU,WoIverliam|itOD 
Madan,  Martin. .  .Hasdonr, Tamworth 
fManley,  A.  E.. .  .Manley  HaU,  Licbtieid 
MarsoUtJohn  ..Acton  Mill  Stafford 
Martfai,  E.  Hall.  Jan.. .  .Barr  Hill,  Madeley 
Masfen,  R.  H. . .  .Pendeford,  Wolverhampton 
fMasfen,  William . . .  Norton  Gaines,  Oumock 
Matthews.  Charles.  .Cleveland  Road.  WolvcriisBiplon 
tMay.  Q.  A. . .  .Elford  Psrk,  Lichfield 
Mayou.  J.  Webster. .  .Faxeley,  Tamworth 
Meakin,  H.  J.. .  .Shoboall  Grange,  BartOQ«on-Trmi 
Mehi,  William. .  .Brewood,  Staflbrd 
Mellard,  Ralph. .  .Rugeley 
Menzies,  George. .  .Trentbam,  Stoke-on-TVent 
Meredith,  David. . .  Yeatsall.  Rogeley 
Miller,  J.  Norton. .  .Pattingham, Wolveriismpfoo 
Minor,  A.  Henry. .  .Kiddermore,  Penkridge 
Mitchell,  John. .  .The  Beacon,  Fenkridm 
fMonckton,  Francis. .  .Stretton  HaU,  Penkridge 
Moore,  R.. .  .Rye  HiU,  Church  Eaton,  Stafford 
Morris,  A. . .  .Pendeford  Hoose,  Wolverhampton 
Morris,  Sir  John.  Whitewlck  Hoose,  WotT«rikamptoD 
Mosley.  Sir  Tozunan,  Bart. .  .Borton-on-Trcnt 
Mott,  William. .  .Wall,  Lichfldd 
fMynors,  W.  C.  T.. .  .Hford  Lowe;  Tamworth 
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rbomas  A. . .  .Lynn  House,  WalMll 

*te,  F.  W..Byrkley  Lodge,  Burton-on-Trent 

Walter. . .  Broodfields.  Lichfield 

ux:U...Uttoxeter 

J.  C  . .  .Newbridge,  Wolverhampton 

;ht  Hon.  Sir  R.,  Bart,  M.P.. .  .Drayton  Manor, 

y 

lev.  T.  W.. .  .CannockTVicarage 

J.. .  .Manstey  Farm,  Penkridge 

/Ullam. .  .Uickmerelanda,  Sedgley,  Dudley 

Ir  Rm  Bart....PaUbill,  Wolverhampton 

dward. .  .LitUe  Onn.  Stafford 

enry  W.  C. .  .Burley  Fields,  Stafford 

I,  H.  Chandos. .  .Footherly  Hall,  Lichfield 

Josiah  T Barton-on-Trent 

Iward. .  .Caldwell,  Burton-on-Trent 
William. . .  Newton,  Tarn  worth 
R.  R.. .  .Oxley,  Wolverhampton 
.  H.  B.. .  .Stanton  House,  Burton-on-Trent 
ly,  John. . .Shelton,  Stoke-on-Trent 
s,  Oscar  W.. .  .Kisherwlck  Park,  Lichfield 
jh,  A. . . .  Drayton  Basset^  Tamworth 
,  Ueury . . .  Wolgarstone,  Penkridge 
W.  IL.  ..GoldLhome  Villa,  Wolverhampton 
omas . . .  AVeeplng  Cross,  Stafford 
Thomas. . .  Burnt  wood,  Lichfield 
fames. .  .The  Pennicroft,  Stafford 
ellier,  Capt. . . .  Wimbome,  Wolverhampton 
tbury  and  Talbot,  Karl  of. .  .Ingestre,  Stafford 
lenry. .  Summerhill,  King  Swinford,  Dudley 
T.  Carrington. .  .Admaston,  Rugeley 
Francis. .  .Pennfields,  Wolverhampton 
ill.  Frederick  C .  .Rugeley 
Henry.  .Yield  Field  HaU.  Bloxwich,  WaUsall 
harme,  G. . . .  Rushall,  Walsall 
Charles . . .  Preuton  Hill,  Penkridge 
John. . . Burston  House,  Stono 
Richard...  Stone 
Samuel . . .  Bridgford,  Stafford 
Tboraas...Hammerwlch,  Lichfield 
William. . . Rickerscote,  Sufford 
rfield,  J.. .  .Green  Bam,  Lichfield 
feorge. .  .Hancburch,  Newcastle 
George...  Dudley 

Henry. .  .Pattingham,  Wolverhampton 
William. .  .Bamhnrst,  Tettenhall 
■».  William. .  .Pennfields.  Wolverhampton  ] 
wn,  William. .  .Walton,  Stone 
ley,  James. . .  WlUenhall,  Wolverhampton 
^  Charles. .  .Brick  House,  Stafford 
ison,  William. .  .Newcastle 
r,  Edward. .  .Manor  House,  Aldrldge,  Walsall 
eck,  George. ..  Barton- under-Need wood 

',  G.  S Park  House,  Liipley,  Penkridge 

llffe,  E.  T. .  .BromUy  Hall,  Eccleshall 
>r,  E.  Weston. .  .Brereton,  Rugeley 

rman,  A.  C Castlecroft,  Wolverhampton 

lan,  Bimund  M Lapley,  Penkridge 

r,  Matthew.  .Stockley  Park,  Burton-on-Trent 
•,  Robert  Hay . .  .Chlllington,  Wolverhampton 
r,  Samuel. . . Tntbury,  Burton-on-Trent 
orth,  George. . . Brldgeford,  Stone 
orth,  Joseph. .  .Walton  Hurst,  Eccleshall 


Walters,  Stanley. . .  Blythebary,  Rageley 
tWardle,  Henry. .  .Stanton  Hoose,  Bnrton-on-Trent 
Warner,  James. .  .Tlxall  Hall  Farm,  Stafford 
Warrington,  William... Bretby,  Burton-on-Treot 
fWaterpark,  Lord. .  .Doverldge  Hall,  Uttoxeter 
t Wight,  C.  B.. .  .Radge  Hall,  Wolverhampton 
t Williamson,  Hemhall. .  .Greenway  Bank,  Bunlem 
Wlnterton,  Thomas. . .  Alrewae  Hay,  Lichfield 
Wood,  John. .  .Draycot-ln-the-Clay,  Uttoxeter 
Wood,  Wlllonghby. .  .Holly  Bank,  Barton-on-Trent 
Woodcock,  Richard.. Darlington  St.,Wolverhampton 
Woolf,  Thomas. .  .SUndon  Hall,  Eccleshall 
tWoolley,^Thoma8. .  .Newton  Regis.  Tamworlh 
Wright,  R.  Merry. .  .Coppenhall,  Stafford 
Wright,  S.. .  .rOnn,  Church  Eaton,  Stafford 
Wright,  T.  B.. .  .The  Quarry  Hoose,  Great  Barr 
fWrottesley,  Lord. .  .Wrottesley,  Wolverhampton 
fWyatt,  Robert. .  .Acton  Hill,  Stafford 
fWyley,  James. .  .Longdon,  Rugeley 


SUFTOLK. 

Govtmort. 
fStradbroke,  Earl  of. . .  .Henham  Park,  Wangford 
tWllson,U.CoL..StowUngtoft,  Bury  St.  Edmund's. 

Membert. 
Alllx,  W.  T.. .  .Campeca  Ash,  Wtckham  Market 
f  Anstruther,  J.  H.  L.. .  .Hlntlesbam  Hall,  Ipswkb 
Arnold,  Rev.  Richard  A.. .  .EUough,  Becdee 
f  Atkinson,  W.. .  .Great  Rapers,  Bures  St  Mary's 
Badham,  G.  D.. . .Bulmer  lye,  Sudbury 
Barlow,  Mijor  F.. .  .Haskelon,  Woodbridge 
Bamardlston,  N.  C. . .  .The  Ryes,  Sbdhury 
fBarthropp,  N.  G.. .  .Hacheston,  WIckham  Market 
Baskett  Nathaniel. . .  Wetherlngsett,  Stonham 
fBates,  George  W. . .  Northgate  St.  Bury  St  Edmund'* 
fBence,  Capt. .  .Kentwell  Hall  Long  Melford 
Bence,  Henry  A.. .  .Thorington  Hall.  Saxmundbam 
Benyon,  Rev.  E.  R.. .  .Calford,  Bury  St  Edmnnd'a 
f  Bemers,  John. .  .Holbrook,  Tpewich 
Bevan,  Beckford. .  .Bury  St.  Edmund's 
Bevan,  William  R. . . . Bury  St.  Edmnnd'i   j 
Bidden,  G.  Arthur. .  .Tpswich 
fBiddell,  Herman. .  .Playford,  Tpswich 
f Blddell,  Manfred. .  .Playford,  Ipewlch 
•j-Biddell,  William . . .  Lavenham  Hall,  Sudbaiy 
Blundell,  Arthur. .  .Chediston  Hall,  Halesworth 
fBoby,  Robert. . .  Buiy  St.  Edmund's 
Boldero,  John. .  .Rattlesden,  Woolplt 
Brooke,  H.. .  .Wetherlngsett  Stonham 
Brooke,  John  W.. .  .Sibton  Pwk,  Yoxford 
t Browne,  Colvile. .  .Park  House,  Long  Melford 
fBunbury,  Sir  C,  Bart... Great  Barton  Hall,  Buiy 

St  Edmund's 
t  Barrel  I,  R.. . .  WesUey  Hall,  Bary  St  Edmund's 
Byford,  William. .  .The  Conrt,  Glemsford 
fCartwrigbt  R.  Norton. .  .Filxton,  Bungay 
Chapman,  William. .  .Orwell  Place,  Ipswich 
Chase,  Henry. .  .Stanton  Hall,  Ixworth 
•tClayton,  E.  E..  .GnUdhall  Street  Bcuy  Si.  EdnraxKra 
Cobbold,  John  Cbevalller. . .  Ipswich 
•H>>hbold,  John  Patienoa. .  .Iptwich 
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List  of  Governors  and  Members  of  Hug 


Cocksedge,  James  S.. .  .Stowmarket 

Cooke,  Itev.  J.  Toaog. .  .Semer,  Ipswich 

Cooke,  Robert  C. .  .Idvennere,  Bury  St.  Edxnnnd's 

-fCooper,  C.  B.. .  .Fakenham  Hall,  Izworth 

Cooper.  O.  Keisey. .  .Bowbcck  Honae,  Izworth 

Cooper,  J.  R.. . . . Barton,  Bary  St.  Edmnnd'a 

Cooper^  Thomas  W.. . .  Bury  SL  Edmund's 

Corranoe,  F.  S.,  MJ*.. .  .Broadwater,  FramliDgfaam 

Crisp,  Arthur  W.. .  .Gedgravc  Hall,  Woodbridge 

De  Grey,  Uon.  and  Rev.  F.  .Copdock  Rectory,  Ipswich 

Eagle,  Alfred. .  .Boxted,  Bury  St  Edmund's 

fEaaterson,  Thomas. .  .Bawdvcy,  Woodbridge 

Edwards,  G.  Betham. .  .Bredfield,  Woodbridge 

Blwes,  Hugh  W.  H.. .  .Stowc  Park,  Bungay 

fEveritt,  W,  S.. .  .Carlton  Colvllle,  Lowestoft 

fFison,  Albert  J.. . . Baminghom  Hall,  Ixworth 

Fison,  Joseph. .  .Ipswich 

fFowIcr,  Robert  C .  .Gunton  Hall,  Lowestoft 

Freeman,  Edward. .  .Creeting  All  Saints,  Stonham 

Freeman,  John  G....A8pall  House,  Debenham 

French,  Richard  Day. .  .St.  John's,  Bungay 

Freuer,  Alfred. .  .Debenham,  Ipswich 

fFrost,  Charles. . . Whcrstead,  Ipswich 

Garrard,  Frank  R.. .  .The  Hall,  Framlingham 

Garrard,  Robert.  .Brundish  Grove,  Wickham  Market 

fGarretty  Richard . .  .Carlcton  Hall,  Saxmundbam         i 

Gllstrap,  Wm..  .Fomham  Park,  Bury  St  Edmund's     | 

fGobbitt,  John. .  .The  Gfovc,  Uollesley,  Woodbridge 

Greene,  £dward,M.P. . .  Westgate,  Bury  St.  Edmund's  | 

Grim  wade,  Edward . . .  Ipewlch 

Grout,  John. .  .Woodbridge 

tGurtecn,  Daniel. .  .Haverhill 

Guy,  George  F.. .  .Angel  Hill,  Bury  St  Edmund's 

Harvey,  William... Timworth,  Bury  St.Edmund's 

Harwood,  Thomas. .  .Belstead  Hall,  Ipswich 

Haward,  Robert. .  .Mells  Hill,  Halesworth 

fHawklns,  Thomas. .  .Bentley  Hall,  Ipswich 

Hayward,  Frederick. .  .Nccdham  Market 

Head,  John. . .  Ipswich 

+Hompson,  John  A... .Erwarton  Hall,  Ipswich 

Uenniker,  Lord. .  .Woodlands,  Ip&wich 

Hervey,  Lord  A.,  M.P..lckworth,  Bury  St  Edmund's 

fHodgson,  £.  G..  .Charstield  Hall,  Wtckbam  Alarket 

Horton,  Capt.  W.,  R.X.  .Livormere,  Bury  StEdmund's 

tJacobson,  C.  C. . . Whatfield,  Ipswich 

Jillings.  F.  v.. .  .Saxham.  Bury  St  Edmund's 

Jillings,  John. .  .Little  Saxham,  Bury  St  Edmund's 

fKerrick,  John. .  .Geldcston  Hall,  Bcccles 

Keny,  T.  R..  .Lockford,  Bury  St  Edmund's 

King,  A.  C. .  Desning  Hall,  Uigham,  Bury  St  Edmund's 

King,  Walter  John... Ipswich 

King,  W.  N.. .  .Barton.  Bury  St  Edmund's 

Larkmon,  G.  J.. .  .Coldecutt  Hall.  Fritton,  Lowestoft 

Lcc,  Cliarles. .  .Bramfiold,  Saxmundbam 

I^eech,  George. .  .Ilundon  Great  Lodge.  Haverhill 

Le  Grice,  Henry. .  .Market  HiU,  Bury  St  Edmund's 

fLugar.  Henry. .  .Ingham. Bury  St.  Edmund's 

Luiigley.  Brooke  M.... Peyton  llali,  Boxford 

Manfield,  W.. .  .Ixworth  Thorpe,  Bury  St  l-i^lmund's 

fMUlu,  William. .  .Saxham  Hall,  Bury  St  Edmund's 

Mumford.  G.  S.. .  .Lavcnham,  Sudbury 

•■Mumford,  Maurice. .  .Creeting,  Stowmarket 

funn.  G.  H.. .  .Eldo  House,  Bury  St  Edmund's 


Oakes.  Hervey  A.. .  .Stowmarket 

fOgUvie,  Alezaodor. .  .Lelit< 

Oldrin,  John. .  .Raihmere,  Wangfocd 

fPackord,  Edward. .  .Ipswich 

fPocke,  Dr.  J.. .  .MdUn  Lodge.  Woodbridge 

Paine,  Geonse  J.. . .Rlibj,  Bury  Sk  Edmand'e 

Paine,  W.  Dentoo. .  .OKvingfeoo.  Buy  St  1 

Palmer,  George. . .  Haweteod,  Boiy  St  ] 

Porker,  J.  Oxley. .  .Drinkitone,  Woolptt 

Parker,  Lt-GoL WindMur,  M.P..  Clopton  HjOI,  Woq^ 

Paahley,  A.  W... .HuidiKoe,  Lowestoft 

Payne.  George  £.. .  .BidweU  Asb.  Ixworth 

Peto.  Lawrence  J.. . .  17,  Elsplaawle^  Lowestoft 

fPettiward,  R.  J....FirboroQgfa  Hall,  Stowmsket 

fPowell,  T.  Harcoort. .  .Drinkstone  Puii,  Woolptt 

fPrentica,  Manning. .  .Stowmarket 

fPretyman,  Arthur. . .  Hanghley  Park,  Stowmufcel 

Ransome.  J.  Allen. . .  Ipswich 

Ransome,  J.  E.. .  .Bolton  Hall,  Ipewich 

Ransome,  Robert  0.. .  .Ipswich 

Read,  Henry ...  London  Road,  Beodeo 

Rendlesham,  Lord . . .  Rondteaham  Hall.  WoodlirHy 

Rodwell.  B.  a  H. .  Ampton  HaU.  Bnry St.  EdBnmd1» 

fSexton,  G.  Mumford. . . Wberstead  Hail,  IpiwU 

Sikes,  John . . .  Sndbmy 

Sims,  W.  Dyllwyn. .  .Ipswich 

Smith,  John  F.. .  .Glemsfiml,  Sndbiny 

Steam,  Samuel  O.. .  .Bnmdeaton,  WidEham  Maifest 

fSteward,  A.  A.. .  .The  Lodge,  Lonnd,  Loweiloft 

Sturgeon,  Joseph. .  .Norton  Hall,  Woolplt 

fTalbot,  H . .  .Stanningfield  Hall,  Buy  St  1 

Thomhill,  T.,  Jun. .  .Fackenham,  Bnry  St  1 

Townshend,  George. .  .Onlton  Cottage  ] 

Turner,  Edward  R.  T.. .  .Ipewkh 

Turner,  Frederick. .  .Ipswich 

Turner,  J.  H.... Little  Hoxrlnger  Hall,  Buy  8L 

Edmund's 
Waller,  Thomas. .  .Sutton  Hall,  Woodbridga 
Ward.  David. .  .Melford,  Sodbuzy 
Warner,  Edward. .  .Stowmarket 
Webb,  Lancaster. .  .Combs  Tannery,  Stowmarket 
Wells,  Henry. .  .Occold,  i;ye 
White,  Rev.  J.. .  .Chevington,  Boiy  St  Ednnmd^ 
fWhiUng,  T.  C. .  .Barsham  Honae,  Beodea 
Whitmorc,  William. . . Wkkham  Market 
Wigston.  Rk±ard....Homingdieath,  Buy  StEd- 
mund's 

Wilkinson.  Captain  T.  H.. .  .Walsham,  Ixworth 
Wilkinson,  H.  J.. . . Walsham-le-WIllowB,  Ixwoith 
fWiUion,  H.   Maltland....Stowlangtoft,  Buy  St 

Edmund's 
Wilson,  William . . .  Baylham  Hall.  Ipawich 
Wolton,  H.. .  .Newboum  Hall,  Woodbridge 
fWolton,  S. . .  .Butley  Abbey,  Wickham  Market 
Woods,  £.  Freeman. .  .Stowmarket 
t Woods,  James. .  .Stowmaiitet 
Woodward,  R. . . .  Rise  Hall,  Akenham,  Ipswich      * 
Wollard,  Joseph. .  .Broxtcd  Lodge,  Hundon 
Wright,  Herbert... Ipswich 
Youngman,  Philip. . . Walsham-le-Willows,  Ixworth 
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8VBBEY. 

Gcvtmorg. 
,  Hedworth  D.. . . Eastwlck  Park,  Leathcrbead 
e,  Ewl  of.EastHoreley  Towers,  Woking  StaL 

Members. 
C.  E..5,  Cedars  Rd.. Clapham  Common,  S.W. 

luaot,  John  A Cowartb,  Cbertaey 

)ni:,  George. .  .Thornton  Heath 

».  W.  .48,  Cambridge  Terr..  Clapham  Rd.,  S.  W. 

lobert  Jackson.. Dit ton  Hall  Lodge,  Kingston 

loot,  J.  A Park  House,  Wimbledon 

.  Rev.  H,  Leigh.  ...Thorpe,  Egham 

.  v..  .32,  Guildford  Rd.,  South  Lambeth.  SJI. 

...  .Leicester  House,  Great  Dover  Street,  S.E. 

Charles  H North  Chcam 

George  Francis. .  .Clare  Park,  Famham 

nsop.  James. .  .Egham 

let,  S.  Courthope. .  .Tanhurrt,  Dorking 

niliam. .  .Salisbury  Villa,  Upper  Norwood 

law.  John. .  .Know le,  Cranleigh 

,  J.  G —  Upper  Richmond  Road,  Putney 

Id,  v^tephen. .  .Springfield.  Tooting 

Thomas. .  .The  Homestead.  Richmond 

r,  H.  J.. .  .Henleaze,  Kingston  HiU 

,  W Bowling  Green  Farm,  Ewcll 

General. . .  Wcntworth,  Chertsey 
k,  E.,  C.B.. . .  Park  Cuttage,  East  Sheen 
Exi  ward . . .  ( ■  ulldfurd 
George. .  .Oakhill,  Surbiton 
Robi^n  G — Hartswood,  Reigato 
?orge  Henry. .  .Oak wood.  Upper  Norwood 
llfred. .  .Clifton  Lodge,  Clapham  Park 

R.  H Plerrepunt,  Frensham,  Famham 

ker,  Lannoy. .  .West wood,  GuUdford 

ham,  Jonah. .  .Car^halton 

Charles  Hf-rbirt. . .Wt-y bridge 

lenry. . .  We>t  Horsky  Park,  Lcatherfaead 

Hon.  S.  C.  H.  R (irove  House,  Tooting 

Tjomas. .  .Miiunt  Ararat., Wimbledon 
Thomas. . . Piccard's  Farm,  Guildford 
ames. .  .Bentley,  Famham 
ohn . . .  Artington,  Guildford 
Captain  W.. .  .St.  Ann's  Road,  Brixton 
)bert  T.. .  .Riverdale,  Surbiton,  S.W. 
.  W.  F.. .  .Down  Place,  Guildford 
,  John . . .  Merton  Hall  Farm,  Merton 
,  Samuel. .  .Southend,  Sydenham 
James. .  .Bramley,  Guildford 
k.  Sir  R.,  Bart..  .Buiwuod  Park,  Walton-on- 
» 
U>bert  WilUs. .  .Croydon 

I,  Augu^tus  W Ewfll  Cx«5tle 

Thri*:her.  .M.irsh  House,  R-ntlcy,  Famham 
William. .  .Hill  Farm,  Mitcham 
3Iaj..r  Arthur. . .  West  Park,  Mortlake 
lran\ille  W.  G.  L.. .  .Tltsey  Park,  Godstone 
,  Lord. . .  Wonersh  l*ark,  Guildfurd 

.  W Gallon,  R«lgate 

,  Thomas. .  .Norbury  Park,  Borking 
iward. ,  .The  Waldrons,  Croydon 
tries. .  .Brivkwood  Villa,  Croydon 
Collet. .  .Cranleigh,  Guildfonl 


'  Hcaley,  E.  C. . . .  Wyphnrst.  Gandford 

Hepbam,  Thomas. .  .Clapbian  Oomnum 
I  tHick^ Sir Frands, Bart.... Oakfleld^Streathamnm 
>  fHicks, Thomas... Hohnewood,Stmth«m Hill 
\  tHipwel].G.  M.... Elmore  Lodge,  SattoQ 
I  fHodgson,  J.  Stewart... Denbigh,  Haakmere 
'   Honlder,  Edwin... Feniwood,Satt<m 
I  tHogbes,  Frederick... WaIlfle]d,Belgate 
I   Hunter,  Lt-GoL.Downe  Houae  Villa,  Richmond  HiU 
t Johnson.  Cnthbert  W.. . .  Waldroabiuat,  Croydon 
Josling.  G.  F.. . . Arbrook  Farm.  Eaher 
.  fKestertoD,  Thomas. .  .Satton 
King,  Hon.  J.  P.  Locke^  M.P...  Woham  Park.  Cbertscj 
King.  R.  Folkr. .  .Larender  Road,  Battersea 
'   Kingsbury.  E.W.... 5,  Effra  Road. Brixton 
fLambert,  Henry  T.. .  .Sandhills.  Bletchinglcy 
Lasoelles.  F.  H.. .  .Bfay field,  Bawledge,  Famham 
Lees.  John ...  Relgate 

fLefroy.  C.  J.  Maxwell. .  .Croodall.  Faraham 
Linley.  William. .  .Ham  Commoa 
Lintott,  James,  Jnn. . .  .Bedford  Park.  Crqydon 
f  Laitman-Johnaon,  J. .  .Gostrode  Farm.  Oiiddingfold 
fMacNIven.  Charles. .  .PerrysfleW,  Qxted 
Martin,  £.  Waterer. .  .Nonsach  Park.  EweU 
fMaster,  C.  Hoekins. . .  Barrow  Green  House.  Godstonft 
fMicbell.  E.  W.,  Jan..Halken.  Qoeen's  Rd.. Richmond 
Molynenx,  J.  More. .  .Losely  Park.  Guildford 
fMonis.  Norman. .  .Furd,  LingfleM 
Mosgrave,  Rev.  Vernon. . . HasoMnbe^  Godalming 
Newton.  John. .  .Manor  Road.  Bennondsey.  &E. 
Northey.  E.  R. . . .  Epsom 
Ord.  George. .  .Brixton  HiU 
t Paine,  Mrs.. .  .Famham 
tPaine,  W.  Dunkley. .  .OockshnU  HIU,  Relgate 
Parson,  Rev.  W.  H. . .  .Lynchmere.  Haalemere 
Pennington.  Frederick. .  .Brooms  Hall.  Dorking 
Pinckard,  G.  H.. .  .Coomhe  Ooort,  Qcdalmii« 
Priest,  Alfred. .. Kingston-on-Thames 
Packle,  T.  a. . .  Woodcote  Grore.  Oarsbaltoa  ^ 

Pogh.  W.  C. . .  Wobam  Road.  Bedford  Fark,Groydoa 
fPunnett,  P.  S.. .  .Park  HUl  Road,  Croydon 
fRamaden.  J.  a. .  .Bosbridge  UaU,  Godalming 
Ranford.  Charles,  New  Weston  SL,  Bermoodsey.  S.E. 
Rayner.  Captahi. .  .Beolah  Hill,  Upper  Norwood 
fRoberts.  C  Gay. .  .Haslemera 
fRoss.  Owen  a  D.. . .  Little  Bookham,  Leatherbead 
fRowcUffe.  £.  Lee.. .Cranleigh,  GuikUbrd 
Sadler.  Thomas. .  .ChUdingfold 
fSaunders.  W.  WUson...HiUfleld.  Beigale 
Sawyer,  Henry  G.. .  .Richmond  Plark 
Soott,  T.  E.. .  .Liverpool  Road.  Kingston  HiU 
fScott,  WUUam  a. .  .Thorpe.  Chertsey 
Seager.  J.  Lys.  .Carromi  Hoose,  Sonth  Lsmbeth.  S  JT 
Seawell.  Thomas  A.. .  .Marelands,  Funham 
fShaw,  John. .  .Beddington  Lodge,  Croydon 
Simpson.  George. . . Wny  Park,  Bcigate 
Smith,  George  R.. .  .Selsdon  Pkrk,  Croydan 
Smithers,  WUllam . .  .gnarrie,  Btetchlngky 
Steere,  Lee,  M.P.. . .  Jayes  Park,  Dorking 
Stenning,  Edward. .  .Stratton  Hoose^  Qodsione 
fStevens,  AlAred  Heniy . . .  Famham  > 

StUl.  Henry. .  .Chelsham,  Ooydon 
tStUweU.  J.  J.  R.. . .KilUnghmik,  I 


fWood,  Georgo. .  .HatchlandB,  Guildford 
Woolloton,  Charles. .  .Elstree,  Nutfield 
Woolnough,  William. .  .Klngston-^n-Thames- 
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Cfovemors, 

Allison.  Arthur. .  .Tllgate  Forest  Lodge^  Crawley 
Allison,  Charles  F.. .  .'Hlgate  Forest  Lodge,  Crawley 
Chichester,  Earl  of. .  .Stanmore  Park,  Lewes 
Cartels,  Mi^oi*  Edward  Barrett. .  .Leesam  House,  Rye 
Egmont,  Earl  of. .  .Cowdrsy  Park,  Petworth 
fFreeland,  H.  W.. .  .Chichester 
fLeconfleld,  Lord. .  .Petworth  House 
Montefiore,  Joseph  Meyer. .  .Worth  Park,  Crawley 
fEUchmond,  Duke  of,  K.G.. .  .Goodwood,  Chichester 
fShadwell,  Lucas. .  .Fairlight,  Hastings 

Memhert. 
fAldridge. Major  J.. .  .SL  Leonard's  Forest,  HoT>>ham 
t Anson,  Sir  John,  Bart.. . .  Avisford,  Arundel 
Arkcoll,  Thomas. .  .The  Meads,  Eastbourne 
Baker.  WllUam  H.. .  .BrookUnds,  Worthing 
Bannister,  Thomas. .  .Limehurst,  Hay  ward's  Heath 
Barchard,  F.. .  .Hooted  Place,  Uckfleld 
Baring,  John. .  .Oakwood,  Chichester 
Bennett.  Sir  J. .  .The  Banks,  Mountfield,  Hurst  Green 
Blencowe,  John  George. .  .Binenam,  Lewes 
Blencowe,  Robert  Willis. .  .The  Hook,  Lewes 
Body,  John. .  .The  College,  Wittersham,  PMwmanth 
Bourne,. John . .  Bngsell  Farm,  Salehurst,  Hurst  Green 
Braby,  James. . .  Maybanks,  Rudgwlck,  Horsham 
Brander,  R.  B.. .  .Tanbridge  House,  Horsham 
Brook,  A.  Sawyer. .  .BexhlU,  Hastings 
t Brown,  Thomas. .  .Buckham  Hall,  Uckfleld 
Bunny,  Major  Edward  John. .  .Sllnfold,  Horsham 
CafDn,  Peter. . .  Haxelwick,  Crawley 
Cane,  Edward. . .  Berwick,  Lewes 
fCarew-Gibson, O.  C. .  .Sandgate  Lodge,  Pnlborough 


Fitshugh,  Rev.  William. .  .Street,  Lewe 
Fletcher,  John  C. .  .Dale  Park.  Arundel 
fGates,  Ridiard ...  7,  Sussex  Place,  Hot 
Gree,  Thomas. .  .Dewhnrst  Lodge,  Wadh< 
fGorringc,  Hugh. .  .Soatliwick,  Shoreha 
fGrantham,  George. .  .Baicombe  Place, 
Hale,  Bernard. .  .Holly  Hill,  Hartfield 
HaUett,  F.  F.. .  .The  Manor  House,  Bri% 
Hampton  G. . . .  North  End,  Washington 
Hanning,  J. . .  UtUe  Oat  Hall,  Burgeas  H 
Hard  wick,  Alfred. .  .HangleUm.  Fortala 
Hart,  Henry  P.. .  .Beddingham,  Lewat 
Heasman,  Alfred. . .  Angmering,  Anmd 
Henry,  Captain  J. . . .  Blackdown  Houae, 
Hersee.  Miss. . .  Westgate,  Chichester 
fllolUst,  Hasler. .  .Lodsworth,  Patworti 
fllubbard,  W.  Egerton. .  .St.  Leonards, 
fHume,  C.  Trevor. .  .The  Rectory,  St.  1 
Humphrey,  Henry. . .  Ashingtoii,'Hursl 
Husaey,  Edward. .  .Scotney  Castle,  Lsm 
finnes,  William... Field  Plaoe^  Wamhi 
f  Jenner,  George. .  .Parvonage  Hooae^  U< 
Johnson,  E.  W.. .  .Chichester 
Jollands,  W.  D.. .  .Buzshalb,  Undlleld 
fLaurie,  R.  N. . .  .Pax  HiU  Psrk.  Cockfi 
Lucas,  J.  Clay. .  .Lewes 
Lyon,  William. .  .Charlwood,  Crswiej 
fMackemde,  J.  H.. . .North  Wood,  Wei 
fMadgwick,  William. . .  Aldaton,  Lew« 
Mannington,  C. .  .Morley  Fann,  Battk 
Mannhigton.  W.. .  .Langhton  Places  Hi 
fMargary,  Mi^. .  .Chartham  Park,  Bi 
■fMitford.  W.  Townley,  M.P....PltBliill, 
Morria,  W.  RndUn. .  .SilTerlsiMkk  St  L 
Napper,  John. .  .Ilbid,  Honbam 
fNottidge,  JoalM. .  -Iden  Reetoiy,  Byv 
Oastler,  Jonah. . .  Alfold,  Horsham 
Oxley.  John  S.. .  .Fen  Flaoe,  Worth 
Pappillon,  Thomas . . .  Growfanrst  Park,  ] 
Prachey,  William. .  .Ebemoe,  Patwwtli 
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it  Stebblng. .  .Park  Farm,  Bolney,  Cuckfield 
1,  Thomas. .  .Moor  Hall,  NinBeld.  Battle 
I,  Earl  of. .  .Sheffield  Park,  Uckfield 

N.  P.. .  .Stood  Park,  Horsham 

,  Right  Hon.  The. .  .Glynde,  Lewes 

1,  Alfred. .  .Eatons,  Ashorst,  SteynlDg 

1,  Kdward. .  .Ashurst,  Stejoing 

I,  Walter. .  .Parham,  Pulborough 

I,  WUllam. .  .Charlton  Court  Farm,  Steyning 

g,  William. .  .Halsford,  East  Grinstead 

John.  .Hadlow  House,  Five  Ashes,  Mayfield 
,  Francis. .  .Easeboume  Priory,  Midhurst 

WliHam. .  .Glynley,  Westham 

son,  T.  C. . .  Ashdown  Park,  East  Grinstead 

Frank. .  .North  Bersted,  Bognor 

J.  Singer. .  .Chyngton  Farm,  Seaford, 
ton,  Robert. .  .35,  Steyne,  Brighton 
Henry. . .  Aldwick,  Bognor 
,  R  Relfe. .  .Palmer,  Lewes 
!r,  Thomas. .  .47,  Sussex  Square,  Brighton 

n,  R  A Preston  Place,  Arundel 

,  BeixJamln. .  .Motcombe,  Eastbourne 
,  Robert. .  .Standard  Hill,  Nkifleld,  Battle 
r,  Frederick. .  .Marley  Farm,  Battle  Abbey 
»,  M.. . .  West  Hoathley,  East  Grinstead 
,  O.  W.. .  .2,  Royal  Crescent,  Brighton 
James. .  .Ockley,  Hurstpierpolnt 
William . . .  Ifieid  Court,  Crawley 


WABWICKSHTEtE. 

(7ot«mor». 
d.  Marquis  of. .  .Ragley  Park,  Aloester 
Fart. .  .Gtopsall,  Atherstone 
,  Lord. .  .Stoneleigh  Abbey 
ick,  Earl  of. .  .Warwick  CasUe 

Mewher%, 

ley,  Rt.  Hon.  C.B.,M.P..Ham8  Hall,  Minworth 
,  G.  C. . .The  Lightwoods,  Birmingham 
,  Henry... The  Firs,  Edgbaston,  Birmingham 
y,  II.W..  .Hemlngford  Ho.,Stratford-ou-Avon 
tein,  W.  T.  N.. . .  Ashby  Lodge,  Rugby 
,  Ralph. .  .Shackerstone,  Atherstone 
I,  Manlcy  C. .  .Stratford-on-Avon 
Samuel,  jun. . .  .Ratcliffe  Culey,  Athentone 
William. .  .Moor  Bams,  Atherstone 
in  John . . .  Luddington,  Stratfcrd-on-Avon 
n,  T..  .Hockley  Heath.  Birmingham, 
jorge. .  .North  Kilworth,  Rugby 
Mrs.  M. . .Odstone Hall,  Atherstone 
d,  Joseph. .  .Klngley,  Alccster 
it, B.  E.. .  .Theddlngworth,  Rugby 
t,  John  Kwins. .  .Bosworth  Grange,  Rugby 
,  C. .  .98,  Bull  Street,  Birmingham 
jr.  Sir  Hanson,  Bart. . .  .Sheepy,  Atherstone 
d,  H.  J.. .  .Dunnlngton,  Alccsitr 
,  William. .  .Atherstone 
y,  H.  A.,  M.P..  .NewboldComyn,  Leamington 
Harry,  jun — Church  Lawford,  Rugby 
,  John. .  .Bath  Row  House,  Birmingham 
Id,  Henry. .  .FUnt  Hall.  WeUesboumo 


Bromwicb,  Thomas. . .  Woolston,  Oorentry 
Brown,  James. .  .Moor  Street,  Binnlngham 
Brace,  John. .  .Tiddington,  8tntford-on-ATon 
Bncknill,  John  C,  M.D.. .  .Hillmorton  Hall,  Rugby 
Bngglns,  W.. .  .New  Oscott,  Birmingham. 
Burbury,  W.  P..  .Croft's  Fann.  Stnttford-on-Ayon 
f Butler,  Hon.  C.  L.. .  .Coton  House, Bugby 
Caldecott.  CM...  .Holbrook  Grange,  Rugby 
fCaldeoott,  Thomas. .  .Rugby  Lodge,  Rugby 
Canning,  George  H.. . .Shottery,  Stratford-on-Avon 
tCartwright,  Col.  H.,  M.P.. . .Kineton,  Warwick 
Chapman,  R.  H.. .  .Upton,  Nuneaton 
fChattock,  H.  H.. .  .Solihull 
Clare,  W.  Haroourt. .  .Twycross,  Atherstone 

Clayton,  B.  C.  B Clarendon  Square,  Leamington 

Cobb,  Frederick. .  .Walton,  Warwick 

fCongreve,  S.  B.. .  .Harbors  Magna,  Rugby 

fOongreve,  T.. .  .Peter  Hall,  Brinklow,  Coventry 

Cookes,  J.  M. .  .33,  Warwick  Street,  Leamington 

Corbett,  C. .  .Broad  Marston,  Stratford<on-Avon 

fCouchman,  C. .  .Temple  Balsall,  Birmingham 

fCowley,  W.  Payne. . . Ashby  St.  Ledgers,  Rugby 

Crofts,  John. .  .Long  Lawford  Hill,  Rugby 

f  Davis,  J.  Jeffries. .  .Bickmarsh,  Alcester 

f  Elkins.  John  Francis. . .  Yelvertoft,  Rugby 

Evans,  Isaac  Pearson . .  .Griff,  Nuneaton 

fFardon,  H.  F.. .  .7,  Braithwalte  Road,  Birmingham 

Fenton,  Kirkby. .  .Caldecote  Hall,  Nuneaton 

t Fisher,  H.  L.. .  .Hilborongh,  Aloester 

Fowler,  R.  Jun.. .  .14,  Bennett's  Hill,  Birmingham 

Fumess,  Captain  M.  W.. .  .Rugby 

fGalton,  Darwin. .  .Claverdon  Leys,  Warwick 

Gardner,  John. .  .Twycross,  Atherstone 

fGee,  John. . . Welford,  Rugby 

German,  George. .  .The  Field,  Measham,  Atherstone 

fGerman,  William. .  .Measham  Lodge,  Atherstone 

Gilbert,  John. .  .Perry  Ban*,  Birmingham 

Gillott,  T.  L.. . . Broadgate,  Coventry 

Greenaway,  G.  C. . .  Binswood  CotUge,  Leamington 

to  rimes,  W.  H.. .  .BubbenhaU,  Kenllworth 

Hamer,  Charles  M.. .  .Snitterfield.Straiford-on-ATon 

fHamilton,  Sir  R.  N.C.,lBart.,  K.G.B...ATon  Cliffe, 

Stratford-on-Avon 
f Hammerton,  George. .  .Prinoethorpe,  Rugby 
Hartopp,  Sir  J.,  Bt . .  .Fair  Oaks  Hall,  Sutton  Coldfiekl 
Henniker,  Captain  T.  H.. .  .BulUngtoo,  Bngby 
Hicken,  John. .  .Dunchurch,  Rugby 
Horley,  Thomas,  jun.. .  .The  Fosse,  Leamington 
Howman,  Henry  A.. .  .Halloughton,  ColeshiU 
Hurlston,  William. .  .Heathcote,  Wsspertoa 
Izon,  J.  B. . . .  Wal8grave^>n-Sowe,  Coventry 
Jones,  George. .  .Starton,  Kenllworth 
t Jones,  J.  C. .  .Loxley,  Warwick 
Keep.  J.  S. . .  .Russell  Street.  Birmingham 
Lea,  Henry. .  .316,  Bristol  Road.  Birmingham 
fLovell.  Thomas. . .  Winwick  Warren.  Rugby 
Lowe,  John. . .  Whitmore  House,  Birmin^iam 
Luckcock,  Howard. .  .Edgbaston,  Birmingham 
Lucy,  Rev.  J.. .  .Hampton  Lucy,  Stratfordnm-Avon 
fLythall,  F.. .  .Radford  Hall,  Leamington 
Malcolm.  Matthew. ..Manor  House.  Kineton 
Manley,  Major. .  .Mancetta  Lodge,  Atherstone 
Mapplebeck,  W.  B.. .  .Boll  Ring.  Birmingham 


Newdigato,  C.  N.,  M.P.. .  .Arbury,  Nuneaton 
Newton,  T.  H.  G.. .  .BarrcUs  Park,  Henley-on-Arden 
f  Norman,  John  N.. .  .Ilarboro'  Magna,  Rngby 
•j-Natt,  John. .  .White  House,  FUlongley,  Coventry 
ParaonB,  C.  AV.. ..Anstrey,  Atherstone 
Paske^ones,  Q. . .  .3,  Euston  Place.  Leamington 
Pennington.  Richard. . .  Westfield  House,  Rugby 
Perkins.  W.  H. .. Amesby,  Theddlngworth,  Rugby 
Petre,  Edward...WhiUey  Abbey,  Coventry 
Philipe,  Mark. .  .Snitterfield,  Stratford-on-Avon 
fPratt,  C.  Alf^d. .  .Shenton.Nuneaton  | 
RatcUffe,  T.. .  .Norton  House,  Sheepy,  Atherstone 
Reading.  AVilliam. . .  Ashom,  Leamington 
Ridley,  W.  WeUs. .  .The  Abbey,  Southam 
fRigg,  Joseph. .  .Fillonglcy,  Coventry 
fRiley,  Luke. .  .Mcrlden.  Coventry 
Robinson,  R.. .  .Fenny  Drayton, Nuneaton 
Rotmd,  D.  O.. .  .Edgbaston,  Birmingham 
Ryland,  Thomas.  .Qt  Lister  St.  Works,  Binningham 
Savldge,  John. .  .GopMlI  Farm,  Atherstone 
fScrlven,  Edward..WormIeighton  HQl,  Leamington 
Senhousc,  Captain  W.. . .  Asbby  St.  Ledgers,  Rugby 
Seymour,  R.  A.. .  .Einwarton  Rectory,  Aloester 
fSmitb,  Charles. .  .Dunchnrch  Hall,  Rugby 
Smith,  F.  D.  Lea.  ..Halesowen  Grange,  Birmingham 
Smith,  G^eorge. . .  Ailston  Houses  Stratford-on-Avon 
Smith,  Joseph. .  .Henley-in-Arden 
fSmith,  W.  B.. .  .Beauchamp  Terrace,  Leamington  J 
Smithson, G.  . .  .63,  WeUington  Road,  Birmingham 
Spark.  William. .  .Shilton  House,  Coventry 
Spencer,  John. . . Vllliers  Hill,  KenUworth 
Steedman,  George. .  .Hall  Green,  Birmingham 
Swinnerton,  Robert. . .  Weddington,  Nuneaton 
fSwinnerton,  W.  W.. .  .Styvochall  Grange,  Coventry 
fTangye,  Richard. .  .Birmingham 
frip^r,  K  C. .  .Bristol  Road,  Birmingham 
Tyndall,  F.  T.. .  .Edgbaston,  Birmint^iam 
fUmbcrs,  Edward. . . Wappenbury,  Leamington 
VUliens  Lady  £..  .Serlby  Hall,  Husband's  Bosworth, 
Rugby 


fArgles,  F.  Atkinson. .  .Evexsley,  1 
Atkinson,  William. .  .Bunuide  Hal 
Banks,  John  Jackson. .  .Kendal 
Bell.  John ..  .Breaks  Hall,  Applebj 
fBraithwaite-WUson,  a.  .Plomtiw 
Browne,  George. .  .Troatbeck,  Wlnj 
fBrunskill,  Stephen. .  .Sand  Atm»  £ 
Cropper,  James. .  .EUergreen,  Ken 
Dixon,  Thomas. .  .Dalton,  Buxton 
Fenton,  David  Heniy .  .70,  StrkUai 
Fulton,  A.. .  .Sedgwick,  Kendal 
Gandy,  Lieut-Colonel.  ..Heavea,  If 
Gibbon,  Henry  J.. .  .HbJjOMcalei^  Mi 
fGibson,  Joseph. . .  Wbelprigg^  Kirk 
fHandlcy,  William. .  .GreenbeMl.  H 
fHarrls,  Altni. .  .Lonefidd,  Kixkb; 
fHarrison,  Daniel. .  .Kendal 
Harrison,  John. .  .Nether  Lerens,  1 
fHarrison,  John. .  .SomnMrlandi^  B 
•j-Harrlson,  T.  J.. .  .Singleton  PMk, 
Holme,  John. .  .Park  Side^  Mflntho 
Johnson,  Henxy,  Jnn. . . .  Kendal 
fKelghtley,  A.  D.. .  .Old  Hall,  lOltti 
Key,  WUliam. .  .Casterlon  Hall.  Kir 
Long.  A.  W.. .  .Mint  Cottage^  Kcnai 
fLowther,  William,  M.P.. .  .Lowthc 
Metcalfe,  Anthony. . .  Bavenstoneda 
Morton,  John. .  .SkelaoMri^  Hall,  K 
Nicholson,  John. .  .Klrkbj  Tbon  H 
Psrker,  Fraadt. . .  Aoon  Bknk,  Ten 
Parker,  Rowland. .  .llos  Aid,  BaH 
Punsbard.  F.. .  .UndvU.  KiiUby  L( 
Stavart,  W.. .  .HeUngton  Lattlv,  K 
fSwainson,  Joteph,  Jon. . .  .Eeadtl 
Talbot,  John. .  .MUnthorpe 
TatterMU.  WUUhd.  .  .8L  Anthoay'i 
Taylor,  Biohiid. .  .K«ir  Ham%  Km 
ThompMn.  Jamaa.  .OHlIt  MMm 
tTbomp0on,T  "...Mivndile] 
Wakefield.  W.... 


Royal  Agricultural  Society  of  Englani. 


XLHI 


WILT8HIBE. 

GmerMTU 
Ifarqois  of. .  .Longleat,  Wanninster 
,  Earl . .  .Draycot  House,  Chippenham 
on,  Alfred. .  .Fonthlll  Hooae,  Hindon 

Jftmtert. 
fames  D. . .  .Tishory,  Salisbary 
•8,  Henry. . . Wylye,  Heytesbury 
,  Thomas. .  .Pen  Hill  Farm,  Swindon 
er.  J.  Gay. .  .Brttford,  Salisbary 
leT.  H.  O. . .  .The  Vicarage,  Swindon 
jt,  LieuL-OoL. .  .Clarendon  Park,  Sallsbnry 
,  James. .  .West  Leaze  Farm,  Swindon 
ayte,  G.  W.,  jun.. .  .Dyrham,  Chippenham 
C.  G.. .  .Savemake  Forest,  Marlborough 
George . . .  Avebury,  Calne 
J.  Washboume. .  .Uffcott,  Swindon 
I,  Thomas. . .  Horton,  Devizes 
William...  Devizes 

W.  J Hazlebury  Honse,  Chippenham 

r.  General  E.  P.. .  .New  Hall,  Salisbury 
,  Paul. .  .Down  Ampney  House,  Cricklado 
,  William. .  .Badminton,  Chippenham 
1,  E-  W.. .  .Oldbury-on-the-Hill,  Chippenham 
J-  S. . . .  Ash  wick's  Grange,  Chippenham 
lobcrt. .  .Middleton  Farm,  Warminster 
n,  T.. . .FishPTton  DeUmere,  Heytesbury 
,  Viscount. .  .Draycott  House,  Chippenham 
VUliam. . . Woodyates,  Salisbury 

,  T Mannlngford  Bohune,  Pewsey 

,  W.. .  .Manor  House,  Milton,  Pewsey 
Thomas  P.. .  .Little  Langford,  Heytwhury 
1,  H.  N.. Manor  Honse.Cllffe,  Wootton Bassett 
I,  W.  Gilbert. .  .Broad  Chalk.  Salisbury 
,  Robert. .  .Water  Fjiton,  Cricklade 

Robert. .  .Charlton,  Lndwell,  Salisbury 
jy,  Edgar. .  .Eastrop  Grange,  Highworth 
5,  William. .  .Cranbome,  Salisbury 
ill,  J.  C... Oldbury-on-the-Hill,  Chippenham 

Tom  John. .  .West  Woodgates,  Salisbury 
e,  G.  H.  Walker. .  .Compton  Bassett,  Calne 
William. .  .Sevcnbampton,  Highworth 
sbnry.  Lord. .  .Heytesbury. 

»rge  J White  Heath,  Malmesbury 

ck.  Rev.  J.. .  .Chitteme,  Heytesbury 
Charles. .  .Maisey  Hampton,  Cricklade 

J,  H Charlton  Farm,  Salisbury 

1,  John  A Wylye.  Heytesbury 

H.  P Portway  House,  Wanninster 

)ull.  Rev.  W Cholderton  Lodge,  Amesbury 

benezer . . .  Honey  Street,  Marlborough 

V.  R.  V Christian  Malford,  Chippenham 

klward. .  .Lan  Hill.  Chippenham 
Richard  P Rood  Asbton,  Trowbridge 

H.  G.  G.. . .  Hey  wood  House,  Westbury 
,  Edwin. . . Maddington,  Devizes 
js.  George. .  .Downtoii.  Sali^b^ry 
I,  H.  J. . . .  Poulton  Priory,  Cricklado     - 
arles  Xeale. .  .Devizes 
lan,  Edward  B.. ..  Marlborough 
lan,  Thomas  B Marlborough 


fMerriman,  William  C. .  .Hariborongfa 
Methnen.  Lord. .  .Coraham  Oourt,  Ghii^ienham 
Middleditch,  E.  T. . . .  Blaaadoa  Hoose.  Highworth 
fMiles,  Charkt  W.. .  .Bartoa  Hill,  Malmesbury 
fParry.  Joseph. . . Allington,  Devises 
fPhipps,  0.  P.. .  .Cbaloot  House,  Westboiy 
Picton,  Robert. .  .Box,  Chippenham 
fPollen,  R.  H.. .  .Radbomme,  Chippenham 
Powell,  John  Thomas. .  .Easton.  Pewsey 
fPoynder.  T.  U.  A.. .  .Hartham  Parte,  Corsbam 
fProdgers,  HerfoeA. .  .Kington  Honse^  Chippenham 
Radnor,  The  Earl  of. .  .Golesbill.  Highworth 
Rawlence,  James. .  .Bolbrfdge,  Wilton,  SaUsbary  . 
Read,  James. .  .Salisbiuy 
Reeves.  Robert. .  .Bratton,  Westbury 
Rigden,  R.  H.. .  .Salisbary 
Robeon,  William. . .  WUton.  Salisbary 
Ruck,  Edmund. .  .CasUe  Hill,  Cricklade 
fSadler,  James  H.. .  .Purton  Coart,  Parton 
Sainsbury.  W.. Hunt's  Ho.,  West  Lavington,  Devizes 
fSaunders,  T.  B.. .  .The  Priory,  Bradford-on-Avon 
Smith,  R.  Sadler. .  .Dnmngton,  Salisbury 
Somerset,  John. .  .Milton.  Pewsey 
Spencer,  John. .  .Bowood,  Calne 
fSpicer,  J.  W.  Oooch. .  .Spye  Park,  Chippenham 
Squarey,  EUas  P. . .  .Odstock,  Salisbary 
fStarkey,  J.  Baynton. .  .Spye  Park,  Chii^)enham 
fStorrar,  Robert. .  .Grittleton,  Chippenham 
fStratton,  Joseph. .  .Alton  Priors,  Marlborongh 
Stratton.  W.. .  .Kingston  Dererill,  Warminster 
Saffolk,  Earl  of. .  .Charlton,  Malmesbary 
TaontoD,  William. .  .Redlyncb,  Salisbury 
fTaylor,  S.  Watson. .  .Erle^toke  Park,  Devlzrs 
f Thompson,  John. .  .Badminton,  Chippenham 
Viveash,  Oriel. .  .Berwick  Bassett,  Swindon 
Whitaker,  John  S.. .  .BratUfti,  Westbory 
Williams,  Charles. .  .Salisbary 
Winthorpe,  Rev.  Bei\|amin. .  .Cbij[^>enham 
fWood,  W.  Bryan. .  .Bnmbrtdge,  Chippenham 
Yooge/Rev.  W.  J.. . .Rockboorae,  Salisbary 


W0BCE8T£BSHIB£. 

Holland,  Edward. .  .Dombleton  Hall,  Evesham 
fKnight,  F.  Winn,  M J».. .  .Wolverley,  Kiddeiminrtcr 

Mtmbert. 
Allsopp,  Henry. .  .Hindlip  Hall,  Worcester 
Armitage,  W.  Sugden. .  .Btckmarsh  Hail,  Reddttch 
Ashmore,  John. .  .Norton,  Evesham 
fAshton.  T.  Henry. .  .Tonple  Laogbeme,  Worcester 
f  Bailey,  Henry  James. .  .Rosedale  Farm,  Tenbory 
Baker,  Thomas. . .  Blackstone,  Bewdley 
Barker,  David  Wilson. .  .Mayfield  Honae,  Worcester 
fBameby-Lutley,  J.  H.. .  .Brockhampton,  Worcester 
fBearcroft,  E.. .  .Mere  HaU,  Droitwich 
Beeston,  William. .  .Kidderminster 
Beman,  Thomas. .  .Weston  Sabedge, Broadway 
fBerkeley,  Robert. .  .Spetchley  Park,  Woroester 
Best,  James,  jun. . . .  Hill  Top,  Tenbaiy 
Biick,  John. .  .HiU  Conrt,  Droitwkh 


XLIV 


LUt  of  GuueiTiorg  and  MetnLers  oj  t/ta 


Blyth,  ThomM  W.. .  .Aldington.  Eyesham 

Bomfonl,  Ber^Jamin. .  .Pitchill.  Evesham 

Boucher,  A.  E....AVolverle7,  Kidderminster 

Boulter,  Thomas. .  .Shenstone  Iloase,  Kidderminster 

-f-Boum,  James. .  .Studley,  Kcdditch 

Bramwell,  Henry. .  .Crown  East  Court,  Worceatcr 

Brewster,  Richard. .  .Ueathy  MilU,  Kidderminfiter 

-j- Brown,  W.  H.. . .  Belbroughton,  Stourbridge 

fBuck,  Albert. .  .Sansome  Terrace,  Worcester 

Bull,  J.  H.  AV.. .  .Great  Wolford,  Shipston-on-Stour 

Burlingham,  Ueniy. .  .Lansdown,  ICvesham 

f  Bumham,  W.  IL.LongCompston,  Shlpston-on-Stour 

Chamberlain,  Henry. .  .Bredicot  Court.  Worcester 

■fClarke,  Robert  B.. .  .Temple  Laugheme,  Worcester 

Col  vile.  General. .  .Kempsey  House,  Worcester 

Coney,  William. . . Battenhall,  Worcester 

Cooke,  William  H.. .  .Skekley  Klmp,  Worcester 

Cookes,  John  R.. .  .Wood  House,  Stourport 

•fCorbett,  W.  A.. .  .Dumbleton,  Evesham 

Coventry,  Earl  of. .  .Croome  Court,  Kempsey 

•fCrump,  G.  AV.. . .  Woolaahill.  Ecklngton.  Perabore 

CurQer,  T.  G.. .  .Bevere  House,  Worcester 

Davis,  Stephen. .  .Woolaahill,  Perehore 

f  Davis,  Thomas  Heniy. .  .Orleton,  Worcester 

Dorrell,  Thomas. .  .Bishampton,  Pershore 

Downing,  I.. .  .Turner's  Hill,  Rowley  Regis,  Dudley 

Downing,  J.  Marshall. .  .Dowles,  Bewdley 

Dudfleld,  Bcpjamin. .  .Kinlet,  Bewdley 

i-Dun,  Finlay... Weston  Park,  Sbipston^on-Stour 

i-Evans,  E.  Bickerton. .  .AVTiitboume  Hall,  Worcester 

Fardon,  J.  A.. . .  Witton  House,  Droitwich 

Firmstone,  W.  C.  .Rockingham,  Hagley, Stourbridge 

Fuggle,  T.  G. .  .Crown  Hotel,  Woroeater 

i;ibb8,  Philip  H.. . .Eckington,  AVorcestor 

Gilbert^  Joseph. .  .Evesham 

Oiles,  John. .  .Chaddesley  Corbet,  Kidderminster 

Goodwin,  Frederick. . .Britannia  House,  Worcester 

Gough,  Ashwin  D. .  .Hinton,  Evesham 

Grazebrook,  George. .  .Stourbridge 

Green,  Alfred. .  .Kinwarton,  Redditch 

Green,  John. .  .Heath  Grange,  Worcester 

Oriffln,  George. . . Torton,  Kidderminster 

Ouilding,  Richard. .  .Brick  Barns,  Malvern  Wells 

Halford,  Thomas. .  .Newbold,  Shlpston-on-Stour 

Hall,  Bemamin. .  .Wood  Farm,  Malvern  Weils 

Hancox,  Edward  0. . .  .Evesham 

Hardy,  Ptter. .  .The  Grange,  aoines,  Worcester 

Harris,  Thomas. .  .Stonylane,  Bromsgrovc 

Harward,  John. .  .Chaddesley  Corbet,  Kidderminster 

Haywood,  K  W...  .SllUns,  Redditch 

Hemminf;,  Richard. . .  Bcntley  Manor,  Bromsgrove 

Herring,  Henry. .  .Caldwell  Farm,  Kidderminster 

Higginbotham,  John. .  .Pensax  Court,  Tcnbury 

Hill,  John. .  .Severn  Stoke,  Worcester 

i-ilill,  Thomas  R. . .  .Catherine  Hill  Houiic,  AVorcester 

Holder,  AA'illiam. .  .Upper  Sapey.  AVorcester 

Holtom,  W.  F.. .  .aeeve  Prior,  Evesham 

■f-Homyold,'J.  V. . .  BLickmore  Park,  Upton-on-Sevem 

Humphrieit,  E. . . .  Pershore 

Hunt,  George. . .  Avon  View,  Evesham 

Lakin,  Henry. .  .Link  End,  Malvern 

lATkworthy,  J.  L.. .  .Worcester 

Lea,  John  W.. .  Stansfield  House,  Worcester 


tLecfamera|31rE.A.H.,  Bt,IUiyd  Ct.  IJptoD-oii-SeveTii 
Lett,  John. .  .Stone  Court,  Kidderminster 
Lett.  William. .  .Ruahock,  Droitwicfa 
Lloyd,  Robert. .  .Oinnore,  Kiddermlnetcr 
fLord,  Captain  J.  P.. .  .Great  Malvera 
Lunn,  Robert. .  .Korton,  Evesham 
M'Oum,  Ocorge. .  .Court  Farm,  ICalvern 
Middlemore,  Colonel. .  .Tbomgroye,  WoroMter 
Middlemore,  Mr*.. .  .Tbomgrove,  Worentar 
fMidgley,  W.  H.. .  .Inchbcook.  Malven  Link 
fMoore,  Henry. .  .Elml^  Outlet  Fttebora 
fMoseley.  Gdptain  W.  EL. .  .Leatoa  Hidl,  StooW^B 
fMunn,  Frederick. .  .Holt  Osstle,  Woreeeler 
fMynors,  R. . . .  Weatlieroak.  AlTtchindi.  Bwai^roii 
Neville,  John,  Jan. . . .  Alvediardi.  Redlild 
Noel,  Captain  a  P.. .  .Bell  Hall,  StonibrUge 
fNott,  James. .  .Penn  Hall.  KanUstop,  Tenboiy 
Padmore,  Richard. .  .Woroestcr 
Psge,  Joseph . .  .Stoke  Prior,  Broompove 
Pkkington.  Right  Hoo.  Sir  J..  BarL.  ILP..  .Wflrtwood 

ParlE,  Droitwich 
Parker,  Rev.  W. . .  .Uttto  OomlMrtan,  FMbon 
hPbUipe,  Sir  G.RJBartWefton  Ho.,  SUprton-ofrStov 
Phippe,  Thomas. .  .BricklehampCon,  PMilnra 
Pippett»  William. .  .C«agfato&  Hoaae.  Bnmgpm 
ITance,  Cour  nay  C. .  .The  EUm,  ETeahim 
Randell,  Charles. .  .Chadbory,  ETvham 
Randell,  James  R.. .  .Chftdbarj,  Eveslyn 
Rich,  S. . .  .Oedan,  Fearaiale  Hc«th,  Weraeslv 
fShtfldoD,  H.  J.. .  .Brailes  Hoiisb»  ShlpMoB-oo4Ilov 
Sherriff,  A. C,  MP.... Worcester 
Smith,  Henry  WiUlsm. .  .EveahMB 
Smitij,  Ralph. .  .Lenchwiok,  Ereehtm 
iSmith,  Sir  W.,  Bart. .  .EaidestoD,  Tmbnj 
SmiihiD,  BeiUamln. .  .Dambletoa,  Eww^muk 
Smlthin,  J. . . .  Wadborongh,  Kempeej,  WonHlar 
fSouthall,  Thomas. . .  Woroeeler 
Stallaid.  John. .  .Wooeater 
Stallard,  Josiah. .  .The  Blanquettci^  Woiwflv 
Stamford  and  Warrlngtonv  Earl  of. . .  Anrttle  Hook 

Stonrbrldfe 
Stephens,  Giorge. .  .Fladbary,  Perahon 
Taylor,  Henry. .  .EUnbrldge  Qreeo,  Droltwleb 
Tomson,' James. .  .Bamt  Green,  Seddlldi 
Trinder,  T.. .  .SandUn,  Leigh  SlntoD,  Malvcm 
t Vernon,  Harry  Foley. .  .Hanlnuy  Hall,  Dnltwioh 
Walker,  G.  L  Alexander. .  .Norton.  Wonsiicr 
Wall.  Thomas. .  .The  Ford  Farm,  Drottwlch 
fAVolton,  H.  L. . .  .Burmlngton,  >^*petntHm-8((mr 
fAVatUns,  J.  G.. .  .WoodBeM,  Omhenl^,  WovM'jr 
fAVatsoo,  J(Jm. . .  Waresley,  KkUennlntar 
AVebb,  Edward,  Jun. . . .  Wordslej,  8toozbrU|i 
AVebb.  Frederick  Pace. .  .Evesham 
AVtbb.  Henry. .  .14,  Foregate  Street,  Woroeitcr 
AVebb,  James. .  .Fladbury,  Peraborv 
AVebb,  AVilUam. .  .AVorcerter 
fAATifteler,  K  V.. .  .Kyrewood  Hooie,  Tenboij 
AVheeler,  Jobn . . .  Li<ng  Compton,  Shipston-w^^Btonr 
AVbitford,  Richard. .  .Avon  Side,  Evesham 
fAVilson,  John  Wilson. .  .Broadway,  Evcaham 
AA^oodward,  R.. . .  Ardley  Castle,  Bewdlej 
AVoodward,  Thomas. .  .Se?emfetoke^  Worasfltf 
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,  William. .  .Frickley  Hall»  Doncaster 
I,  Earl. .  .Thornton-le-Street,  Thlrsk 
1,  John  W.. .  .CauUey  Hall,  Doncaster 
im,  Earl, KG.. . Wenlwortb, Rotherham 
e,  Sir  H.,  Bt,  M.P..Hackn»8  Hall,  Scarboro* 
iarquis  of.  ..Studley  Royal,  Ripon 
»n,  Hany  Stephen. .  .Kirby  Hall,  York 
Earl  of. . .  Aske  Hall,  RichmoDd 

Meniberi. 

I,  Edward,  M.P.. .  .Bank  Field,  Halifax 
,  Henry. .  .Watkinson  HaU,  Halifax 
feorge. .  .Beeford  Grange,  Lowthorpe,  Hull 
n,  WillUm. .  .Bowling  Works,  Bradford 
p,  J.  C. .  .Dinnlngton  Hall,  Rotherham 
nd.  Lord . . .  Doncaster 
William  H.. .  .Normanton  Hall 
A.C....Thir8k 

Thomas. .  .Sproatley  Rise,  Hull 
Edward. .  .Pickbum,  Doncaster 
,  Mies  E.. .  .Dishforth,  Thlrsk 
r,  C  D.. .  .Garrow  HUI,  York 
J.  Hope. .  .Stapleton  Park,  Pontefract 
.William...  Harrogate 
Bei^Jamin. .  .Eklack  Hall,  Skipton 
Robert. . .  Doncaster 
John. .  .Rawcliffe,  Selby 
ai,  E.  B.. .  .Woodhall,  Bamsley 
Richard. . . Watton  Abbey,  Driffield 
on,  T.. ,  .Hall  Gate,  Cottingham,  Hull 
Robert  Joiin. .  .7,  Hall  Cross,  Doncaster 
>bert  Storr. .  .Moorftelda,  Goole 
WlUiam. .  .Rise,  Beverley 
r.MathewB....  Leeds 
,  Lord. . .Bolton  Hall,  Bedale 
ohn  R. .  .Killer by,  Catterick 
Thomas  C .  .Warlaby,  Northallerloo 
John . . .  Barton>leStreet,  Malton 
I,  John. .  .Eppleworth,  Ck>ttingham,  Hull 
,  Rawdon. . .  Blrstwith  Hall,  Ripley 
t,  William  R.. .  .Cocksford,  Tadcaster 
•,  William. .  .Nortbgate  House,  Hoddersfield 
head,  B.  P.. .  .Broomhall  Park,  Sheffield 
Ilooglas. . .  Ancllffe  Hall,  Northallerton 
William. .  .Hclme-on-SpaldlDg  Moor,  York 
SVilliaro,  jun. . . .  Keyingham,  Hull 
Sir  Digby,  Bart.. . . Brompton,  York 
r,  Admiral. .  .I^onghull,  Guisborough 
rs,  George. .  .High  Green  House,  Sheffield 
leyf.  Rev.  T.  P.. .  .Badsworth,  Pontefract 
sworth,  John. .  .Middleslown,  Wakefield 
sworth,  J.  Barff. .  .Hatfield  Hall,  WakefleW 
n,  Thomas. .  .Newland,  Middlesborough 
ley,  H.  W.. .  .Newton  Hall,  Rilllngton] 
?y.  Sir  George,  Bart.. .  .Howsham,  York 
Frederick  J.  P. . .  .North  Ferriby,  Hull 

John  W Guisborough 

Charles. .  .Walton  Grange,  Wakefield 
I,  T.  Greenwood. .  .Ousecliff,  York 


Cleasby,  Thomas  M.. .  .Wilton  Grange,  Redoar 

tautton,  WillUm  James... The  Mount,  York 

tCocking,  W.  F.. .  .Crowle,  Doncaster 

Culeman,  John. .  .Escrick  Park,  York 

Colllson,  William . . .  Beverley 

fComber,  Thomas. .  .Reddlffe,  Newton-Ie- Willows 

Cookson.  William  J.. .  .Denton  Park.  Otley 

Comer,  Edward. .  .E»k  Hall,  Whitby 

Corringham,  R.  W.. .  .Lound  House,  Hazey.  Bawtry 

Conlman,  Edward. .  .Levels,  Thome 

Coulman,  John . .  .Red  House,  Thome 

fCroft.  A.  H.. . . Aldboroagh  Hall,  Borongbbridge 

Crosby,  J.  M.. .  .73.  Newboro*  Street,  Scarboroagb 

Crosskill,  Alfred. . .  Beveriey 

fCrow,  George. .  .Omhams.  Borongbbridge 

Croysdale,  John. .  .Whitley  Bridge,  Pontefract 

Cuthbert,  Robert...  Pat  rick  Bnrmpton,  Bedale 

Danby.  F.. .  .MIddledale.  Kirbygrindalytb,  York 

Darley,  Charles  A.. .  .Bnrtonfieki,  York 

Davison,  Richard. .  .Driffield 

Dawson,  George. .  .Thomdilfe,  Sheffield 

Day,  Richard. .  .Hodroyd  Hall,  Bamsley 

Deane,  Patrick. .  .High  Street,  Hull 

Denison,  Edmund. . .Doncaster 

tDent,  John  Dent,  M.P.. .  .Rlbston  HaU,  Wetherby 

Dent,  Joseph. .  .Ribston  Hall,  Wetherby 

fDe  Wend,  W.  Fenton..  .Underbank  Hall,  Sheffield 

Duddlng.  Thomas. .  .Fbckerby,  Ooole 

Dnncombe,  Hon.  Adm..  .Kilawkk  Percy,  Pocklington 

Dunn,  Jonat^. .  .Kelfleld  Lodge.  York 

Durham,  Makin. .  .Thome 

Dyke,  Francis  Hart. .  .3.  Museum  Street,  York 

fEddison,  R.  W.. .  .Headingley  Hill,  Leeds 

f  Eddi6on,  WiUiam. .  .Hoddersfield 

Edwards,  Sir  H.,  Bart..  M.P.. .  .Pye  Kest,  Halifax 

Ellenhaw.  Charles. .  .Bossall,  York 

Elston,  William. .  .Bank  House,  Selby 

fFarrer,  H.  R.. . .Green  Hammerton 

Fenton,  Ferrar. .  .Wakefield  Road.  Dewsbury 

Feversham,  Earl  of. .  .Dnncombe  Park,  Helmslej 

Fisher,  Edward. .  .Grove  Hill,  Beverley 

Fisher,  John. .  .Carhead,  Crossbills,  Leeds 

Ford.  John.  ..Tancred.  Whixley,  York 

Foster,  John. .  .Fockerby,  Goole 

Fowler,  Robert. .  .Leeds 

fFox,  G.  Lane. .  .Brambam  Park,  Tadcaster 

-j-Frank,  F.  Bacon. .  .Campeall  Hall,  Doncaster 

Garbntt,  Thomas. . .  Yarm,  Cleveland 

Gartside,   Henry... Wbarmton  .Tower,    Greenfield, 

Saddleworth 
Gannllett,  W.  Henry. .  .Middlesboro'-on-Tees 
Green,  Robert. .  .Scalby,  Scarborough 
Glbbs,  Thomas. .  .Sledmere,  Yurk 
Gilpin-Brown,  George. .  .Sodbury  Park.  Richmond 
Gothorp,  James. .  .Mowbray  Hill,  Bedale 
GouLhwaite,  Richard. .  .Lumby,  South  Milford 
fGreenwood,  John. .  .Swarcllffe  Hall,  Ripley 
fGreig,  David... Leeds 
fGunter.  Captain  R.... Wetherby 
fHalifax,  Viscount. .  .Hickleton  Hall,  Doncaster 
-j-Hall,  Charies  E. . .  .22,  Grove  Terrace,  Leeds 
Hall,  James. .  .Scarboro'  Hall,  Beverley 
fHardacre.  Richard. .  .HeUiflekl,  Jjf^i 


f  Jaques,  Leonard. . . Wenibridge  House,  Pontefract 

jaques,  R.  M.. .  .Easby  Abbey,  Richmond 

Jaqucs,  T.  G.. .  .Blacktoft,  Howden 

Jefferson,  Rev.  J.  D. . .  .Thicket  Prioiy,  York 

Johnson,  T.  a. .  .Cbevet,  Wakefield 

fJohnstone,  J.  CHirtt. .  .Field  Head.  Tbomer,  Leeds 

Jordan,  J.  Staveley. .  .Elmswell,  Driffield 

fKaye,  J.  E.. .  .Bretton  Park,  AVakefleld 

fKirk,  Richard. .  .Galo  Bank,  Wensleydale 

Kitson,  James. .  .Leeds 

Knowles,  James. . . Wetherby  , 

fLambert,  C . .  .Sunk  Island,  Otteringbam,  Hull 

Langdale,  0.  W.. .  .Leconfield  Park  House,  Beverley 

fLascelles,  Hon.  0.  £.. .  .Sion  Hill.  Thirsk 

Laverack,  S.  S.. .  .Redness  Hall.  Creole 

fLawley,  Hon.  and  Rev.  S.  W. .  Escrick  Rectory,  York 

Lee,  Charles. .  .Newton  House,  Bedale 

fLondesborough,  Lord. .  .Grimiston,  Tadcaster 

fLupton,  Arthur. .  .Headingley,  Leeds 

Macfarlan,  Walter. .  .Chapel  Thorpe,  Wakefield 

+McLaughlin.  W.'G.. .  .Helmaley.  York 

Mangles,  George. .  .Givendale  Grange,  Rlpon 

Markham,  Lt.-Col.  W.  T. .  Becca  Hall,  MUford  Junction 

fMarshall.  Arthur. .  .Headingley,  Leeds 

fMarshaU,  Edmond  H.. . .  Weatwood  HaU,  Leeds 

fMarshall.  J.  Garth. .  .Headingley,  Leeds 

Martin.  S.  O.. .  .1,  Park  PUoe,  Leeds 

Mastermon.  T.  J.. .  .Little  Danby,  Northallerton 

MaUhcwB,  Francis  Cooke. .  .Driffield 

Mellows,  William. .  .High  Mdton,  Doncaster 

Mills, R.  W.  F.. .  .Lendal.  York 

fMoorsom,  C.  R.. .  .Harewood,  Leeds 

fMorrison,  AValter.  M J^.. .  .Malham  Tarn,  Sklpton 

Morrison.  William  H.. .  .Wood  Hall.  Bonialey 

Moscrop,  W.  J.. .  .Olliver,  Richmond 

Nicholson,  Brady. .  .Stourton  Grange,  Garfortb,  Lecda 

Nicholson,  Thomas.. .  .100,  Lowther  Street,  York 

Norfolk.  Richard . . .  Beverley 

-f-Normanby,  Marquis  of. .  .Mnlgrave  Castle,  Whitby 

Nowell.  W.  Atkinson.. . .Netherslde.  Skipton 

Owen.  William . . .  Rotherbam 

Pardey,  James  E.. .  .Newton-le-Willows 

Parker.  T.  J.. .  .10,  George  Street*  Sheffield 


Rounding^  Thomas. . . Fraistborpe, '. 
fSt  Leger,  Golond. .  .Park  Hill,  Bo 
Salt,  Sir  Titos,  Bart. .  .Crow  Neat, 
Saltmanhe,  Philip. .  .Saltmanhe,  ] 
Shann,  Charles. . .  lohdlei^  Tidoaate 
Sharp,  Isaac. .  .Mlddlesbonmc^ii-OD- 
fShawe,  R.  Fleetwood. .  .Lotberton 
fSmith,  Henry  F.. .  .Lamwath  Ban 
Smith,  J.  Jeffreston. . .  Wortl^,  8b 
fSmith,  J.  Metcalf. .  .L«edi 
Smith,  WilUam. .  .Gooto  Grange,  O 
Stamper,  T.. .  .Hl^^ifleld  Hoaa^  Om 
fStapylUm,  Mi^. .  .Mytoo  Hall.  1 
Staveley,  John. .  .DottarlU  Buk,  Di 
Staveley,  Simpson. .  .Tlbtfaorpe  Ms 
fStickney,  Walttf  M.. .  .Hull 
Stickney,  William. .  .RidgmoDt»  H( 
Stott,  Miss. .  .EcdeshUl  Hall.  Leedi 
fStrickland,  a  W.. .  .Boynton,  BrU 
fSykes,  C  MJ». . .  .BnmUngfanii  H 
Taylor,  F.  Howard. .  .Middtowood  ] 
fTaylor,  G.  E.. .  .Langthoxpa  Hooi 
Tempest.  Colonel. .  .Toog  Hall,  Lm 
Tennant.  J.  Mason. .  .Headii^lqr,  1 
Tennant,  John  R.. .  .KlUhrick  HaU 
fleanant,  Robert. .  .Scarcxoft  Lodg 
Tennant.  Thomas. .  .Blenheim  Tan 
Thompson, Leooanl... Sheriff  Hntt 
fThomea,  Joseph. .  .Green  HMwe^  i 
fTiffen.  Joeeph. .  .Mfaurter  Goner, : 
Tinker,  Heniy. .  .Hotanflrtta,  Toik 
Tonlaon,  John  Psrker. .  .Sklpworlli 
Townend,  Edward. .  .The  Nook,  Bfa 
fWalker,  F.  Jamee. .  .Claztoa  Hall, 
Walker.  James  B.. .  .Sudfantton,  1 
fWalker,  John. .  .Mooni  BL  Jotai, ' 
Walker.  Thomas. .  .The  Woodleadi 
Walker,  Thomie  &. .  .Maanbj  Ha] 
Walker,  William. . .  Vlctorift  Worta 
Wahnalciy.  G.. .  .Bnditea  Hmne.  Br 
Wateihonae,  Samoel,  M.P.. .  .Halia 
Well7,  E.  M  Arte. .  .Norton  Leei. 
fWeUa,  John. .  .Booth  Fenry.  BawA 
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mnel . . .  BrandBl^,  York 

son.  W.  E....C»tterlck 

boxnas. .  .Manor  Hoaie,  Carperby.  Bedale 

R.  a. . .  WooUey  Park  Farm,  Wakefield 

John. . .Seacroft  Hall,  Leeds 

Matthew. .  .Eshton  Hall,  Gargrave,  Leeds 

Richard. .  .TheLeveb,  Thome 

roll.  Sir  G.  Bart. .  .Newbnrgh,  Easingwold 

ichard. .  .Pottemewton,  Leeds 

Eiofiil  T.. .  .Conyngham  Hall,  Knaresborcmgh 

?ar.  Rev.  J.  F.  W.. .  .Crookhill,  Doocaster 

Sir  WilUam. .  .Sigglesthome,  Holdemess 

son,  R.  H. . . .  Warmsworth  Hall,  Doncaster 

son,  W.  B.. .  .Cuswortb  Park,  Doncaster 

Robert. . . Anbom  Hill,  Malton 

a,  G.  Dundas. .  .Woodlands,  VfhMlfj 

1,  R.  C. .  .Marsk  HaU,  Marsk  by  the  Sea 

T.  E.. . .Halton  Place,'Hellifield,  Leeds 


CHANNEL  ISLANDS. 

Governor. 
teur.  Colonel.,  .Belle  Vue,  Jersey 

Membert. 
nnear,  John. .  .Courtil,  Rozel,  Guernsey 
,  Rev.  W.  T.. .  .Guernsey 
u,  C.  P.. . .Trinity  Manor,  JerseyJ 
re,  H.  J.. .  .Les  Niimes,  St.  Peters,  Jersey 
lis,  Albert. .  .La  Moire  Hoose,  Jersey 
!re,  Rev.  W.. .  .Rozel  Manor,  Jersey 
,  T.  B.. .  .SL  Andrews,  Guernsey 
t,  Edward. .  .Samare's  Manor,  Jersey 
Robert. .  .Catel  Farm.  Goemaey 
•,  Lieut.-C!olonel  F.  H.. .  .Gouray.  Jersey 
i;ev.  Joshua  R.. .  .Le  Bocage,  Guernsey 


ISL£  OF  IKAN. 
Members. 
;hame.  Captain. .  .Hensol,  Castle  Douglas 
,  E.  M....Kentraugh 


NOBTH  WALES. 

Gcnemon. 

3.  Lord. .  .Penrhyn  Castle,  Bangor 
Earl  of. .  .Powis  Castle,  Welshpool 

Sir  W.  W.  Bt,  M.P....Wynnstoy,  Ruabon 

Members, 
Captain  A.  F.. .  .Rbyddyn  Hall,  Wrexham 
s,  J.  t5cott. .  .Sougbtoa  Hall,  Northop 

4,  J.  R. . .  .Brookside,  Chirk 

a,  Thomas. .  .The  Quinta,  Chirk 

.1  ward . . .  Kelsterton,  Flint 

llliam.*.  .Bodrhyddan,  Rhuddlan,  Rhyl 

•b,  R.  Middleton... Chirk  Castle 

,  T.  B. . .  Mellington  Hall,  Churchitoke,  Mont. 

ra,  W.  B.. .  .Penbedu  HaU,  Mold 

r,  C.  Rivers. .  .Bodylltyn,  Ruabon 


fBulkeley.'.Sir  B.  W.,  Bart. .  .Baron  HUl,  BeanoMxIi 
Burnett,  Gregory. .  .Dee  Cottage,  Flint 
f  Barton,  John . .  .Gresford,  Wrexham 
Chambres,  P.  H.. .  .Llysmeirchlon,  Trefhant,  Rbyl 
■fCharlton,  St.  John . .  .Pentreftynon,  Holywell 
Cooke,  B.  G.  D.. .  .Colomendy.  Mold 
Cotton,  F.  E.. .  .Knowlton  HaU,  Ruabon 
Cotton,  General  F.  Conyeis. .  .CUheodre,  Ruabon 
Crewe-Read,  Capt  R.N....Llanainam  HaU,  Mont- 
gomery 
Darblshlre,  S.  D.. .  .Pendyfflryn,  Conway 
Dawson,  John...Gronant,BhyI 
Dean,  Thomas. .  .Mold 
Dennis,  Henry. .  .Hafod-y-bwch,  Ruabon 
Denson,  Samuel . . .  PwUhalog  HaU,  Rhyl     j 
Dickin,  John. .  .Tyndwfr,  LlangoUen 
fDod,  Whitehall. .  .Llannerch,  St.  Asaph 
fDoyle,  John  A.. .  .Plis  Dulas,  Abeiigele 
Edwards,  Richard. .  .Trewem  HaU,  Welshpool 
fElwcU,  E. . . .  Nenaddiiatth,  Newtown 
Eyton,  John  Wyime. .  .Lees  Wood,  Mold 
Farmer,  James. .  .Llyssum,  Welshpool 
fFltzhugh,  Thomas  Lloyd.. .Plis  Power,  Wrexham 
f  Fortune,  W.. .  .The  Drefor,  Kerry,  Montgomery 
fGillart,  Richard. .  .LlynUvedd,  Machynllethj 
Glynne,  Sir  Stephen,  Bt.. .  .Hawarden  Castle,  Flints. 
GrilBth.  WiUiam. . .Glyn,  DolgeUy 
Griffiths,  John  R. . . .  Brynderwen,  Llanrwst 
Griffiths,  Samuel. .  .Overton,  Flints. 
Hare,  T.  W.. .  .Berthddu,  Llandinam 
Harrison,  Rev.  R.  J....Caerhowell,  Montgomery 
fHellyer,  G.  W..M....Tan.y.Garth,  Bettws-y-coed, 

Llanrwst 
Heyward,  Major. .  .Crosswood,  Welshpool 
Hill -Trevor,  Lord  A.  E..  M.P.. .  .Brynklnalt,  Chirk 
Hodgson,  L  Scott. .  .Sodylt  HaU,  Ruabon 
Hope,  S.  Pierce. .  .Marchwiel  HaU,  Wrexham 
Hope,  T.  Radford. .  .Henfryn,  Rhyl 
t  IIoward,iRobert . . .  Broughton  HaU,  Wrexham 
fHughes,  H.  R.. .  .Kinmel  Park,  St.  Asaph 
Hughes,  H.  R.. .  .Tstrad,  Denbigh 
fHumberston,  P.  S.. .  .Glan  y  Wem,  Denbigh 
Jesse,  John  F.. .  .Llanbedr  Hall.  Ruthin 
fJocelyn-Ffoolkes,  Mi^or. .  .ErivUtt,  Denbi{^ 
Jones,  Lt.-Col.  A.  S..  Y.C. .  .Hafod-y-Wein,  Wracbam 
Jones,  Edward. .  .Purk  Farm,  Oserswi 
Jones,  John. .  .Bryn  Adda,  DolgeUy 
Jones,  John. .  .Maesypaody,  Tal-y-Uaa 
Jones,  Thomas. .  .Summerfleld  Park.  Llanidloes 
Jones.  Wimam...BlackhaU,  Newtown 
Jones,  WUliam. .  .Record Street,  Ruthin 
Kerfoot,  John. .  .Faenol  Back.  St  Asaph 
Kirkby,  D.'E.. .  .Llanfendlgaid,  Towyn 
Kyrke,  R.  V.. .  .Nan^ffrith  HaU.  Wi«xbam 
fLewIs,  George. . . Worthenbury,  Wrexham 
Lloyd,  John. .  .Bdd  Lloyd,  Ruabon 
Lloyd,  Joseph . .  .St  Asaph 

Lloyd,  LleweUyn . .  .Croesnewydd.  Wrexham      'T.  1 
Lloyd,  LleweUyn  F.. .  .Nannerch  Hall,  Mold 
Main  waring,  CSuo-Ies  S.. .  .GaUtfaenan,  Rhyl 
fMainwaring.  Townshend. .  .Galltliienan,  Denbigh 
Mathew,  £,  Windus. .  .Wem,  Portmadoc 
Meridith,  John. .  .The  HUdra,  Welshpool 
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List  of  Governors  and  Members  oftlie 


Meyrick,  Owen  Fuller. .  .Bodergao.  Anglesey 

Miller,  Samael. .  .The  Ooart,  Abernmk 

Moore,  John . .  .Kerry.  Mont^^ery 

Morgan,  Richard. .  .Kewtown 

fMorrla,  Thomas. .  .llenliKS.  Welshpool 

Mostyn,  Sir  Pyers,  Bart. .  .Talacre,  Holywell 

f  Mytton,  D.  Herbert. .  .Garth,  Welshpool 

•j-Naylor,  John. .  .Leighton  Hall,  Welshpool 

MewlII.  Thomas. .  .Spring  Bank,  Welshpool 

Owen,  Griffith  H. . . .  Ymwlch,  Tremadoc 

fPalmer.  Sir  Roger  W.,  Bart. .  .Ccfn  Park,  Wrexham 

Parmeter,  Francis,  Jun.. .  .Brynyraber,  Bala 

Parry,  William . .  .Towyn 

Peel,  Edmnnd. .  .Bryn-y-Pys,  Wrexham 

Fters,  Joseph... Ruthin 

f  Pennant,  P.  Pennant. .  .BrynbelU,  St  Asaph 

fPhillps,  Captain  E.  W.. .  .Rhual,  Mold 

Pickering,  William. .  .Poulton,  Pulford,  Wrexham 

Podmore,  Robert. .  .Sealand,  Queen's  Ferry,  Flint 

Powell,  Evan. .  .Swanside,  Kewtown 

fPrice,  R.  J.  Lloyd. .  .Rhiwlas,  BaU 

Priestley,    John...Hirdrefo1g,    LUnglfol,    Isle    of 

Anglesey 
Prttchard,  Robert. .  .Llwydlarth,  Esgob,  Bangor 
Roberta,  B.  R. . . .  Burton  Hall.  Wrexham 
Roberts,  F.  L. . .  .Queen's  Ferry,  Flint 
Rogers,  Alfred. .  .PUb-yn-y-Pentre,  Llangollen 
Rowley,  Hon.  R.  T..Rhyderddwyn,  Faur,  Rhuddlan 
Ruck,  Lawrence.  .Pantllndw,  Machynlleth 
•f^andbach,  H.  R. . . .  Hafodunos,  Llanrwst 
Scott,  William. .  .Towyn 
Simon,  James. .  .Greenfield,  Holywell 
fSisson,  Robert  J. . .  .Talardy,  St.  Asaph 
Smith,  R.  Barclay. .  .Tynewydd,  Bangor 
Sutton,  Ambrose . . .  Althrey,  Wrexham 
Sykea,  John. .  .Croea  Howell,  Wrexham 
Thomas,  L.  H.. . .Caerfiynnon,  Talsama,  Caernarvon 
Tomlinson,  J.  H.. . .The  Parkey  Farm,  Wrexham 
Trethewy,  A.  H.. . .Rhyd-y-crena,  Llanrwst 
Turner,  William. .  .Newtown 
Yaughan,  J.  W. . . .  Velin  Newydd  House.  Brecon 
Williams,  David... Dolseran,  DolgcUy 
Williams,  E.  A.. .  .Gilli,  Mold 
fWilliaras.  John. .  .Gwemhefln,  Bala 
Williams,  Owen  John. .  .Bodelwyddan,  St  Asaph 
fWilliams,  R.  Ap  Hugh. . .Bodelwyddan,  Rt  Asaph 
Williams,  Sir  Hugh,  Bart..  .Bodolwj-ddan,  St  Asaph 
fWiUiamn,  W.  Granville. .  .Bodelwyddan,  St  Asaph 
fWilliams,  Wm.. .  .Plasgwyn,  Pcntraeth,  Anglesey 
Wood,  E.  B.. .  .Moreton  Hall,  Clilrk 
Wooenam,  Hichard. .  .Glondwr,  Llanidloes 
Wynne.  Brownlow  W.. .  .Garthcwin,  Abergele 
Wynne.  John  Lloyd. .  .Coed  Ooch,  Abergele 
Wynne,  Owen  Slaney. .  .Pl>niarth,  Towyn 
Wynne,  William  W.  E. . . . Penlarth,  Towyn 


SOUTH  WALES. 

Membert, 
Allen,  Ilonry  G.. .  .Lawrenny  Park,  Pembroke 
fBalley,  Sir  J.R..Bt.,  M.P. .  .Glanusk  Pk.,  Crickhovrdl 
+Bainl.  Alexander.. .Robcston  Hall,  Milford  Hav.a 


BalU  James. .  .Pietenloiie  MOIi.  Oaidlir 

fBassett  RScbard. .  .BoDTilstone,  GardUT 

fBoardman,  Frederick  B.. .  .ManonToii,  LUndilo 

Booltbes,  J.. .  .PUs^wemaat,  NswcasUs  Emlyn 

Bowen,  James. .  .Troc^ynnr,  Newcastle  Emlyn 

Bowen,  James  B. . .  .Llwyni^walr,  Haverfbcdwcit 

Bradley,  Edward. .  .Oowbridge 

Bridgwater,  Bees  W.. .  .Oreai  FtoithMieU  Talgarth 

Buckley,  James. .  .Penyfal  House,  LUaeUy 

fBudd.  J.  Palmer. .  .Tstalyfera,  Swansea 

Cawdor,  Earl  of. .  .Stsckpole  Coort,  Pembroke 

Clark,  GeoiKe  T.. .  .DowUis  House,  Mertfayr  Tldril 

Oorbett,  John  Stusit. .  .Cogiii  FIU,GBvdUr 

David,  Ouurlfls  W.. .  .Ely  Rise,  Oirdiff 

fDavld,  Edwaid. .  .LUndaff 

David,  Evan  WiUiam. . .  Falrwater  Hoose,  Cardiff 

David,  John...  Ely,  Cardiff 

Davies,  D.  Price. .  .Troedybryn,  LUndUo 

Davies,  John  Morgan. .  .Froodvale,  Uandilo 

Davies,  L.  T.. . .Llyncnblnft  Uanpampssiiit 

Davies,  Thomas. .  .Plaifcyprstt,  Oudifan 

Davies,  Thomas. .  .Tstrsd  waiter,  Usadovery, 

Davys,  W.  H.  C. .  .Neuadd-lkwr,  Uindoveiy 

Dunn,  Nicholas  J.. .  .Elm  Orove,  St  Flomwe, Tent^ 

Edwards,  D.  T.. . .TaTs  Well,  Gaidlff 

Ellis,  PhUlp  P. . . .  Herbrandstone  HsU,  Mnfoid  Haveii 

fEvans,  Henry  J.. . . Bank,  Cardiff 

Evans,  James  Eaton. .  .Haverfordwest 

Evans,  J.  Jones. .  .Cwmbychan  Fain,  Pienoader 

Fitxwilliams,  E.  C.  L.. . .  Adpsr,  NtfWQsstls  Emlja 

fFranklin,  Richard. .  .Clemenstode,  Bridfend 

Garsed,  John. .  .Llaatwit  M^jor,  OowbrMfs 

Goddard,  Thomas. .  .St  Fagans,  Gkrdlff 

fGower,  Aasmus. .  .dynderweii,  Karbeifh 

•fGower,  R.  Frederick. .  .Clyndcrweo,  KsrtMrth 

Green,  Stephen. .  .Haverf<mlwest 

Griffith,  John. .  .Llwyndurls,  NewowUa  Enlyn 

Griffith,  John,  Jun.. .  .Trevorgan,  ^^'■"g** 

Gulston,  A.  J.. .  .Dirleton,  Tilangwtork 

Gwyn,  Howel. .  .Dyflhyn,  Nesth 

Gwyn,  WUliam  E.  B.. . . Pl£s  Cwrt  Hyr,  C^nnaxthm 

Hall,  Richard. .  .Baglan  House,  Nesth 

Harvey,  R.  Hart. .  .Slade  House,  Havertbcdweit 

Homftay,  J.  R.. . .Penllyn  Castle,  Gowbxldfs 

Hopkins,  Dr.  John . . .  Uantriasuii 

Howell,  J.  R.. .  .Noyadd  Tre&wr,  Usadyiril 

fHulme,  WiUiam. .  .The  Bank,  Pembroke 

Huntley,  W.  v.. . .  Welah  6t  DonatlSk  Oowbridge 

Insole,  J.  H.. .  .Ely  Court,  Llandaff 

James,  David. .  .Cawreoce  Farm,  fi— *^4F" 

James,  John . . .  Aberdyn,  ftrcooo 

James,  Richard. .  .High  Street,  Haverfordwest 

Jenkins,  David. .  .Flrmlngstone  Oonit,  Oowbridge 

Jenkins,  R.  D.. .  .The  Priory,  Oardigan 

Jenkins,  Thomas. .  .Pantyieallo^  DowLsIs 

Jennings,  Richard. .  .Carmarthen 

t Jones,  David. .  .Pantglas.  Gaimarthen 

f  Jones,  John. .  .Bloenos,  LUndorery 

Jones,  Thomas. .  .Talardd,  Uanjtytber,  Carmarthen 

Jones,  William . .  .Oefh  LlogeU,  CisUelown,  Qodlff 

Jones,  Wm.. .  .Llwynygroes,  Uanwnen,  OmnartbcB 

Jones.  William... PantrewgocfafCsstlctowByGudiS 

Keeble.  George. .  .Colby,  Narberth 
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enry . .  .Coreton,  Pembroke 
oghan  H.. .  .Lanelay,  Llantrissant 
Lionel  John. .  .Llanllar,  Talaarn 
ivid. .  .Stradey,  Llanelly 

>hn  Lennox  G.  P Ilenllan,  Narbcrth 

tiomas. .  .Norchard,  Tenby 
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Turton,  Rov.  H.  M. 
Walker,  Frcylerick  T. 


fWaDcer,  John 
fWalmcdej.Rkhanl 
fWebb,  HenrjiJiiiL 
fWeyland.  John: 
fWilloagfabj^W. 
WilaoD,  Oeorga  Hemy 
Wythes,  Geoige 


l^onoratB  iWicmftcrs, 


Dannfelt,  C.  Jnhlin. .  .Stockholm 

I)e  Lavpi^e,  M.  liconce 

Drouyn  de  L'hoyd,  IIU  ExccIlGncy  M..  .43,  Ruo  da  Bac, 

Paris 
Egypt,  HU  Highnen  The  Paaha  of 
Hofman,  Dr.... Royal  College  of  Chemiatry,  Oxford 

Street,  W. 
Lecoutenz,  If.  Edonard. .  .26,  Rne  Jacobs  Paris 


Liebig,  Dr.,  University  of  GrIeiBen,  ] 

Playfalr,  lit.  Lyon,  C.a. .  .Univenltj.  1 

Simunds  Professor.  .Royal  Veterinary  Ooikg^  KW. 

Solly,  Prof^sMr. .  .Farkstone,  Poole 

Vande  W«7er,  HU  Excellency  1L...11,  MTSt^m 

Street,  W. 
Voelcker,  Profeswr. .  .11,  Salbboy  B^un,  Bfi. 
Way,  Professor ...  9,  RosseU  Rowl,  1 


I.ONIi?X:  I'lnXTlD  ty   AVILLTAM  CI.O'.VM  AKD  SO!f^  STAMFORD  iTRKET,    AND  CHABOrO 
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ADVERTISER. 


Messrs.  GEORGE  GIBBS  &  CO., 

24,  25,  &  26,  DOWN  STBEET,  PICCADILLY,  LONDON,  W, 


DBG  TO  OFFER  THEIR 


MIXTURES  OF  GRASS  SEEDS 

"CABBIAGB    FBEB," 


AS  UNDER. 


IIIABCH,    1873. 


MEADOW   AND    PASTURE    GRASS    SEEDS. 

MIXTURES  for  PERMANENT  MEADOW  and  PASTURE.— For  Ll^  Medium,  and  Heavy      t  d. 

SollH.allowiDg  2  InuheU  of  Grass  Seeds  and  12  lb.  of  Small  Seeds  to  each  acre  ..  per  acre.  28f.  to  30  0 
MIXTURES  for  PERMANENT  MEAIX)W  and  PASTURE^A  Gbeaper  Miztnre,  omitting 

the  finer  sorts  of  Grass  Seeds,  bat  alloniing  2  boshels  of  Grass  Seeda  and  IS  lb. of  Small  Seeds 

to  each  acre  ••  ..    per  acre^  34s.  to  Sf   i 

MIXTURES  for  PARK  or  FIELD  LAWNS.— Allowing  2  bosheU  of  Giaai  Seeds  and  12  Ih.  of 

Small  Seeds  to  each  acre        per  wen,     40  • 

MIXTURES  for  IRRIGATION  or  WATER  MEADOW&— Allowing  3  bnshels  of  Grass  Seeds 

and  12  lb.  of  Small  Seeds  to  each  acre       peracn^      30  • 

MIXTURES  for  XWO  or  THREE  YEARS'  LAY  or  ROTATION  GBOPPlNa^Prlce  aocoiding 

to  quantity  of  Seed  required per  acn^  ISt.  to  32   • 

MIXTURES  for   IMPROVING  OLD   GRASS  LAND.— 8  to  12  lb.';  Seed  required  per  acieb 

according  to  the  state  of  the  Turf,  80«.  cwt.         per  Ibu       0  If 

MIXTURES  for  CEMETERIES.  CHURCHYARDS.  &C. perlbi       If 

MIXTURES  of  the  FINEST  SORTS  for  FORMING  NEW,  or  IMPROVING  OLD  LAWNS^ 

PLEASURE  GROUNDS,  Ac.— 60  lb.  of  Seed  per  acre  required  to  form  a  New  Lawn,  and 

12  lb.  per  acre  to  Improve  and  Renovate  Old  Lawns.  &a         per  Ih.       IS 

MIXTURES  of  the  STRONGER  GRASSES  for  SOWING  in  GAME  COVERai  RAILWAY 

EMBANKMENTS.  &C.         perbushel      S   f 

MIXED  CLOVER  SEEDS  for  SOWING  OVER  OLD  PASTURES     ..        ..  per  lb.       16 

NATURAL   AND    ARTIFICIAL    GRASS    SEEDS,    &0. 

Supplied  in  quantities  separately  to  order. 


Botanical  Kame.  Engliih  Kame.  • 
Per  lb.— «. 

AehiUea  mUlrfolium .  .  Yarrow 3 

Agrottis  aXba Marsh  Bent  Grass    .  1 

„  stolontfera  .  .  Florin  Grass  .  .  .  0 
Aira  ccesiriUna  ....  Tufted  Hair  Grass  .  0 

„  Jlexuosa Wavy  Hair  Grass    .  0 

Alopecuriu  pratentit.  .  Meadow  Foxtail  Grass  1 
JntAozatUfcumodorotinaSweet  Vernal  Grass.  1 
Arena  elatiar Tall  Oat  Grass  . 


jlavescens 
Cynoiurus  criitaiut 
DactyUt  plomerata 
Fettuca  duriuscula  , 

„       dcdior  .  .   . 

„       haXUrii.  .  . 

,.       heUrophyUa, 

.,       Iciiacea,  . 


Yellow  Oat  Grass^ 
DogstaU  Grass  .  . 
Cocksfoot  Grass  . 
Hard  Fescue  Graa 
Tall  Fescue  Grass 
nailer's  Fescue  Grass  1 
Various-leaf   FeKsue 

Grass 1 

Rye-grass-like  Fescue 

Grass 1 

ovina Sheep's  Fescue  Grass  0 

pratentia  .  .  .  Meadow  Fescue  Grass  1 
rubra  ....  Creeping FescueGrasa  0 
tenuifoUa.  .  .  Fine-leaf  Fescue  Gross  0 


Botanieal  Kame. 

Olyceria  aquatiea .  .  , 

M      flmtani,  .  .  . 

LoUum  italicun^   .  .  . 

H      pertnnt     .  .  . 


IjOtutoomiculatu*,  .  . 

MedicagolupvUna.  .  . 

PhlewnpraienK    .  .  • 

Plantago  lanctolaJta .  . 

Poa  annua 

.,  nemoraUa  •  •,  •  • 
I*      ..     temptTvirens 


Engliih  Vame. 

Perlb.-«.d. 
.  Water  Sweet  Gram  .  1  0 
Floatlnff  Sweet  Grasi  0  10 
Italian  RyOifFUi  ..06 
Perennial  Rve-grais.  0  % 
Evergreen  Ry^grasa  0   S 


praJtemit, 
trivialit  . 


TrifolxumKybridum  . 
„  medium  .  . 
,.  minue  .  .  . 
..  pratente  .  . 
n        rtpene  .  .  . 


Birdsfoot  Trefoil  .  .  2 
Common  Trefoil  .  .  • 
Thnothj'Graai.  .  .  0 

RibGraaa 0 

Annual  Meadow  Grasa3 
Wood  Meadow  Grass  1 
Evergreen    Meadow 

Grass 1 

Smooth-stalked  Mea- 
dow Grass     .  .  .  1 
Rough-stalked  Mea- 
dow Grass 1 

Alsike  Hybrid  Clover  1 
Perennial  Cow  Gram  1 
Red  Suckling  .  .  .  1 
Red  Clover  .  .  .  .  1 
White  Dntch  Clover  1 


The  above  Gran  Seeds,  being  well  cleaned,  are  not  in  the  rough  stale  in  tohkk  tkty  art 

generally  tent  out 

SPECIAL    QUOTATIONS    GIVEN    FOR    LARGE    QUANTITIES. 

Priced  Catalogues  of  Agricultural,  Garden,  and  Plower  Seedf, 

Forwarded  Post  Free  an  AppUeatUm, 


^uiOHOT    4IBBS  &  CO.,  SEEDSMEN,  24,  25,  &  26,  DOWV 

LONDON,  W. 


nCCADILLT. 


ADVERTISEB. 


THOMAS  GIBBS  &  CO., 

THE  SEEDSMEN  TO  THE 

'  ROYAL  AGRICULTURAL  SOCIETY  OF  ENGLAND; 

Comer  of  HALF-MOON  STREET,  PiccadiUy,  London,  W., 

Beg  to  invite  the  attention  of  the  Members  of  the  Society  and  Agriculturists 
generally  to  the  following : — 

QBASS  SHEDS. 

Mixtures  of  Grass  Seeds  for  laying  down  land  to  permanent  Meadows  and 
Pastures ;  also  for  Parks  and  Field  Lawns,  Cemeteries,  and  Churchyards.  Iteno^ 
voting  Mixtures  for  improving  Old  Grass  Land.  Fine  Mixtures  for  laying  down 
and  renovating  Garden  Lawns  and  Grass  Plots,  Bowling  Greens,  Cricket  and 
Croquet  Grounds,  &c. 

Bye  Grasses — ^Italian,  Perennial,  Annual,  Evergreen,  &c. 

Various  permanent  Grass  Seeds  separately  to  oi^er. 

AGBICTTLTURAI.  SEEDS. 

Mangel  TTuraefc— Yellow  Globe,  Long  Red,  Red  Globe,  &c 
Sufedes — Purple  Top,  Skirving's,  Green  Top,  &c. 
Turnips — ^Hybrids,  Globes,  Tankards,  &c. 
Carrots — White  Belgian,  Red  Altrincham,  &c. 
Clovers — ^Red,  White,  Alsike,  Perennial  I^  or  Cow  Grass,  &c. 
Lucerne,  Broom,  Furze  or  Gorse,  Rape,  Mustard,  Buckwheat,  Sainfoin,  Tares, 
Wheats,  Oats,  Barleys,  and  all  other  Seeds  for  the  Farm. 
KITCHEH*  GAHDEIf  SEEDS. 
Collections  of  Kitchen  Garden  Seeds  for  small  or  large  Gardens  at  IZ.,  2Z.,  and 
3^  each.  PLOWEK  SEEDS. 

Packets  of  choice  Annuals  and  other  kinds  from  2s.  Bd,  upwards. 
Shipping  Orders  care/uUy  executed/or  aU  climates. 
Priced  Lists  and  Detail  Catalogues  forwarded  Free  on  application. 


The  only  Address  as  for  nearly  a  Century, 

Comer  HALF-MOON  ST.,  Piccadilly,  London. 


ADVERTISER. 


J.  C.  WHEELER  &  SON'S 
CLOVER    AND     GRASS    SEEDS 

For  ONE  YEAR'S  Lay  (commonly  called  ''Seeds"). 
We  can  supphj  this  excellent  Mixture,  of  the  finest  quality.  Carriage  Free 
to  any  Raihoay  Station,  at  128.  6d,  per  acre,  and  allow  5  per  Cent  DiacowU 

for  Cash, 

lbs.  lbs. 

;i  Evergreen  Rye  Grass,  Lolinm  perenne,  1  Timothy,  Fhlevan  pratense. 

0  Italian  Rye  Grags,  LoUum  Italicum,  8  Red  Clover,  Xyi/olium  prateHtc. 

1  Cocksfoot  Grass,  Dactylis  glomerata.  4  Trefoil,  Medicago  lupuiina. 

The  following  cheaper  Hiztnre,  Carriage  Free,  at  lOs.  per  acre. 

lbs.  lbs. 

3  Evergreen  Rye  Grass,  Loiitun  percnns,      I         4  Trefoil,  Medicago  htpuUna^ 
3  Italian  Rye  Gnus,  Lolium  Italieum.        '        8  Red  Clover,  Trif<itiim  pratmS9» 


J.  C.  WHEELER  &  SON'S 
CLOVER    AND     GRASS    SEEDS 

For  TWO  YEARS'  Lay  (commonly  called  ''Seeds")- 
We  can  supply  this  excellent  Mixture  for  Tw)  Years^  Ley,  of  the  finest 
quality,  Carriage  Free  to  any  Bailvoay  Station,  at  17s.  per  aere^  (md  aOow 
5  per  Cent  Discount  for  Cash. 

*'  Seeds"  should  be  sown  about  the  end  of  Maroh,  or^ beginning  of  April,  with 
either  wheat,  oats,  or  barley ;  the  land  is  then  lightly  to  he  hanowed,  or  bnah- 
harrowed,  across  the  drills  of  oorn,  if  theae  are  up,  and  rolled. 

lbs.  Ibt. 


4  Evergreen  Rye  Grass,  Lolium  perenne, 

4  Italian  Rye  Grass,  Lolium  Italieum. 

2  Cocksfoot,  Dactylis  glomerata. 

'2  Timothy,  Phlettm  pratense. 


2  Red  Gover,  IV^oliugn  pratense, 

3  Cow  Grass,  Trifolinm  pratenae  percnnc, 

3  White  Dntch,  Trifolium  repens. 

4  Trefdl,  Medicago  lupuiina. 


J.  C.  WHEELER  &  SON'S 
CLOVER    AND     GRASS    SEEDS 

For  THREE  or  FOUR  YEARS'  Lay. 

We  can  supply  this  excellent  Mixture  aU  of  the  finest  quality,  Ocaru/ge 
Free  to  any  Bailway  Station,  at  21s.  per  acre,  and  allow  5  per  Cent  IXs- 
count  for  Cash. 

lbs.  lbs. 

8  Pacey's  Perennial,  Lolium  imccyanum.      I     1  Red  Clover,  Trifolium  pratense. 

4  Italian  Rye  Grass,  Lolium  Italimni.         |     3  Cow  Grass,  Trifotiwm  pratense  pereKne. 


Cocksfoot,  Dactylis  glomerata. 
2  Timothy,  Phlcum  pratense. 
1  Meadow  Fescue,  Festuca  pratensis. 


3  White  Honeysuckle,  TVi/o/iutn  repens. 
1  Alsike*  Trifolium  hybridum, 

4  Trefoil,  Medicago  lupuiina. 


J.  0.  WHEELER   &   SON, 

59,  MARK  LANE,  LONDON. 


ADVERTISKR. 


E.  R.  &  F.  TURNER,  IPSWICH. 

(London  Office,  4^  GHEAPSIDE,  E.G.) 

Portable         -^m^^^     liiiiM^P^^fe- .         Combined 

Threshing 
Maohines. 

At  the  CABDUTF  TRIALS  of  the  Botal  Agbioultubal  Sooibtt  of 
England,  1872,  E.  R  &  F.  TURNER'S 

F  AJT  E  TV  T 

EIPIHSIOH  PORTABLE  STEAI  EHfiIRE 

Of  8  Horse-pow^r,  nominal^ 
Indicated  24*9  Horse-power,  with  a  consumption  of  2*9  lbs.  of  Coal  per 
Horse-power  per  hour.    The  Judges  report  the  PATENT  GOVERNOR 
and  EXPANSION  REGULATOR  to  be  «  Exoeedinglt  Good,"  and 

AWARDED   A   SILVER    MEDAL 

to  the  Manufacturers. 


E.  B.  ft  F.  TTTSKEB'S 

COMBINED  THEESHma  MACHINES 

Embody  important  Improvements  in  their  Hanufaotuxe*,  and  the  larger 
sizes  are  fitted  with  Wrought  Iron  Tension  Braces  for  securing  Increased 
Strength  and  Diminished  Wdght. 


THB 

R.A.S.E.  First  Prize  Grinding 
Mills, 

R.A.SJB.  First  Prize  Omsldng 
Mills 

E.  R.  &  F.  TURNER,  IPSWICH, 

Are  much  recommmided.     CaUdo^mee  grati$  <m  af^^Ueatiom. 


ADVERTISER. 


EDWARD  PACKARD  &  CO, 

Silver  Medal,  FariB,  T13Ci  %a/  i  f^TT       Hon.  Mention,  Londui, 

1867.  XJTO  ¥V  XV/XJ.5  1862. 

Bronze  Medal,  Riga,  1865.      Gold  Medal,  Lyons,  1872. 

PRODUCERS  OF 

OAMBBIDGE  &  SUFFOLK  GOFROUTE, 

QEBMAN  FEOSFEATE,  FBENOH  FHOSFHATES,  &o. 


DEALERS  IN 

ALL  RAW  MINERAL  AND  OTHER  PHOSPHATES, 


TVHOLE     AND     GROUND. 


Sole  Agents  for  the  CItarleston  (S.  C.)  Mining  and 
Manufacturing  Company's 

GOODERICH  BONE  PHOSPHATE. 


Manufacturers  of  Bissolved  Bones,  Superphosphates, 

and  Special  MANTJBES  for  aU  COM,  GBASS, 

and  ROOT  CROPS. 


NITRO-PHOSPHATIO    GUANO 

AND 

Concentrated  Ammoniacal  Snper-phosphate, 

Adapted  to  Cktlonial  use,  delivered  io  Casks  alongside  export 
ship  in  London. 


Works— IPSWICH,  BBAMFORD,  CAMBRIDGE;    LIMBUBO,  in 
GERMANY ;  TILLEFRANCHE,  AVEYRON,  in  FBANCK 

ADDBESS— 

IPSWICH;   155,  FENCHURCH   STBEET,   LONDON 
or,  46  and  47,  DAME  STEEET,  DTJBUN. 


ADVERTISER. 


Trademark 


MILLER  &  JOHNSON'S 

IMPROVED  PH08PH0- 

PERUVIAN    GUANO, 


Messrs,  M,  and  J.  beg  to  call  the  attention  of  Agriculturists  to  this  most 
VALUABLE  MA  NUB  E,  which  is  manufadurtd  to  meet  the  pressing  want 
existing  /or  a  high-doss  manure  of  uniform  quality,  owing  to  the  imports  of 
FEBUVIAN  OUANO  heing  so  variable  and  inferior  to  former  supplies. 

It  should  be  used  in  the  same  Quftntatics,  and  for  th«  buda  Crops,  as  Pbruyian  Guaho, 
and  THE  PRICH  BEING  00R8IDERABLT  LESS,  it  may  be  fkirlj  considered  the  BEST 
and  CHEAPEST   MANURE  in  the  MARKET. 


CAUTION.^Each  Bag  hears  the  Makers* Names  and  Trade  Mark. 


MANT77ACTXJBEBS  OF 


PURE  DISSOLVED  BONES, 
BLOOD  MANURES, 

STJPER-raoSPHATE     OF     1L.IACE:. 

SPECIAL  MANURES  FOR  ALL  CORN,  GRASS, 
AND  ROOT  CROPS. 


SDLrHATE  OF  AMMONIA,  NITBATE  OP  SODA, 

GEOUND  BONES, 

GENUINE  LEOPOLDSHALL  KAINIT,  &o. 
36,  Uabk  Lakx. 


« 


Bi 


ADVEBTISiEB. 


Trademark 


MILLER  &  JOHNSON'S 

IMPROVED  PHOSPHO- 

PERUVIAN    GUANO. 


Mt9&rs,  M.  and  J,  heg  to  call  the  aiteniion  if  AgricuUurUU  io  ihu  moit 
VALUABLE  MANURE^  which  is  manufactured  to  mmt  the  pnmimg  ioani 
existing  for  a  high-class  manure  of  uniform  quality^  owing  to  the  imforts  if 
PERUVIAN  GUANO  being  so  variable  and  inferior  to  former  suppUet, 

It  shoald  be  used  in  the  same  Quantities,  and  for  the  same  Crops,  w  Perdviah  GiITAao» 
and  THE  PRICE  BEINQ  OOMBIDERABLT  LESS,  it  may  be  fairlj  considered  tha  BEST 
and  CHEAPEST  MANURE  in  the  MARKET. 


CAUTION.^Each  Bag  hears  the  Makers'  Names  and  Trade  Mark 


1CANTTFACTX7IUEB8  OF 


PURE  DISSOLVED  BONES, 
BLOOD  HARUBES. 

SUr*EIM»HOSI»H:A.TE     OF     IL.IME. 

SPECIAL  MANURES  FOB  ALL  CORN,  QBABS; 
AND  BOOT  CBOPS. 


SULPHATE  OF  AMMONIA,  NITEATE  OP  SODA, 
GROUND  BONES, 

GENUINE  LE0P0LD6HALL  KAINIT,  fta 

"i,  M  \UK  Lase. 


ADVERTISER. 


LONDON  MANURE  COMPANY 

(E8TJJBI.ISKED  1840] 

SUPPLY,  MANUBES  OF  THE  HIGHEST  QUALITY 
ON  THE  BEST  TERMS. 


DISSOLVED    BONES. 

The  large  amount  of  Phosphates  (from  36  to  40  per  cent., 
about  half  rendered  Soluble)  are 

GUARANTEED  TO  BE  DERIVED  ENTIRELY 
FROM  BONES, 

No  Coprolite  or  Mineral  Phosphate  being  used  in  its  manufacture- 
The  insoluble,  having  been  act^d  upon  and  softened,  is  useful  for 
carrying  on  the  plant  to  its  latest  growth,  and  its  effects  are  readily- 
seen  in  succeeding  crops. 

PTJESEE'S  No.  1  BONE  MANUEE 

•Contains  about  34  per  cent,  total  Phosphates  (24  of  which  are  rendered  soluble),  and 
1  per  cent  of  Ammonia ;  but  though  a  large  portion  of  Raw  Bone  is  used  in  its 
manufacture,  it  is  not  guaranteed  to  be  Pure  DissoWed  Bones.  It  will  be  found  a 
most  valuablo  fertilizer,  and  quite  equal  to  many  of  the  Manures  sold  as  Dissolved 
Bones,  

PURSER'S  CONCENTRATED  AMMONIACAL  MANURE, 

Guaranteed  to  contain  6  per  cent.  Ammonia,  20  per  cent.  Soluble  Phosphate. 

In  addition  to  the  Nitrogen  and  Phosphates,  it  contains  both  Potash  and  Magnesia, 
-two  very  valuable  ingredients  for  Com,  and  particularly  desirable  when  uj^  for 
Potatoes.  

PURSER'S    URATE. 


Special   IMCanrures   for    Sugar   Cane* 
Special   !M!aiiix]?es   for   Coffee. 

ALSO  FOR 

TURNIPS,  MANGOLD,  POTATOES,  COEN,  GRASS,  RAPE, 

AND  HOPS. 


Nitrate  of  Soda,  Peruvian  Guano,  Sulphate  of  Ammonia,  Kainit, 
or  Salts  of  Potash,  and  every  Manure  of  value. 

116,  Fenchuroh  Stbskt. 

Ed.  PURSEE, 

Secrticuy,  . 


ADVERTISER. 


sO^JD^/  gsftrgrit/tstiT'slloBallttttrs^alttit.  ^_._^.^ 

JAMES  G-IBBS  and  COMPMT, 

SOLE   MANUFACTURERS  OF   THE 

PATENT   AMMONIA-FIXED 

GUANO, 

THE  CHEAPEST  AND  BEST  MANUBE  IN  USE. 

Kecommended  for  all  Crops,  including  Potatoes,  Hangold,  Beetroot,  fto.    In  dktrioti 
where  the  rain-fall  is  above  an  average  we  recommend  it  for  Tomipf, 

It  should  he  used  in  Uie  same  way  and  in  the  same  quantitie$  per  acre  cm  Perwriam  Gmima, 

Patent  Ammoniated  Phosphate, 

SPECIALLY  ADAPTED    FOR    WHEAT,   BARLEF,    AND    HOPS. 

Dissolved  Bones. 

Bone  Manure  for  Turnips.   Blood  Manure  for  Boots. 

Blood  Manure  for  Com. 

Special  Manures  for  Mangold,  Barley,  and  Orass. 

Potato  and  Turnip  Manures. 

The  *'  condition  "  of  the  above  is  made  a  matter  of  special  ck^  All  manures 
arc  carefully  screened  before  being  sent  out.  The  results  haTO  given  noiverM^ 
Biitisfaction,  and  prove  the  Manures  to  be  the  Cheapest  and  best  yet  sold. 


PARTICULARS  OF 

JAMES    GIBBS    AND    COMPANY, 

Works :  VICTOEIA  DOCKS,  and  CATTEDOWN,  FL7H0UTH. 
Offices :  16,  MABE  LABE,  LONDON,  £.0. 

OR    TIIEIB  AQENTS. 


ADVERTISER 


LAWES^  MANURES. 

These  were  the  first  Manures  introduced,  and  have  been 
largely  in  use  for  the  past  33  years ;  they  were  the  first  Chemical 
Manufactured  Manures  offered  for  sale  in  the  country. 

The  Company  have  retained  the  advice  and  assistance  of 
Mr.  Lawes  for  a  period  of  two  years,  and  all  their  Manures  will 
be  prepared  under  liis  direction.  They  are  determined  to  send  out 
Manures  of  the  highest  quality  only,  and  no  expense  or  trouble 
will  be  spared  to  maintain  for  the  future  the  same  high  position 
which  they  have  occupied  in  the  past. 

Manures  manufactured  by  the  Company  can  be  supplied 
direct  from  the  Works,  or  through  the  Dep6ts  at  the  Ports  or 
Railway  Stations  throughout  the  Kingdom. 


Lawes'  Turnip  Manure, 
Lawes'  Dissolved  Bones, 
Lawes'  Superphosphate  of  Lime, 
Lawes'  Manures  for  Potatoes,  Mangolds, 

Wheat,  Barley,  Oats,  and  Grass, 
Lawes'   Concentrated    Com    and    Grass 

Manures,  specially  prepared  for  each  Crop. 

Lawes'  Phosphorique  Guano. 

*^„*  Manures  can  he  prepared  to  any  Compoaiiion  required. 

Peruvian  Guano,  Nitrate  of  Soda,  Sulphate  of  Ammonia,  Eanit, 
Salt,  and  every  Ohemioal  Manure  of  known  value. 

LAWE8'  CHEMICAL  MANURE  CO.,  LIMITED, 

JOHN  KNOWLES,  Esq.,  Chairman. 

HEAD    OFFICES— 59,  MARK    LANE. 

Branch  Offices— 22.  Eden  Quay,  Dublin ;  Market  Street,  Shrewsbury;  Cumberland 
Road,  Bristol ;  63,  Constitution  Street,  Lcith ;  and  34,  Market  Street,  Aberdeen. 

Factories — ^Deptford  Creek  and  Barking  Creek,  London. 

H.  R  CHASTON,  Manager  and  Director. 
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MARSHALL,  SONS  &  CO. 

(i:.i]m:ixei>), 

BRITANNIA     IRON     WORKS, 

GAINSBOROUGH, 

AND    3,    KING    STREET,    CHEAPSIDB,    XtOHDON. 

MANUFACTUBEB8    OF 


ENGINES, 


SUPERIOR 

PORTABLE    STEAM 

Fitted  with  Steam  Jacketed  Cylinders.  Patent  Yarlabto  Expansion  Appantni,  axid  Feed  Water 

THRASHING     MACHINES, 

Embodying  all  recent  Improvements; 

HORIZONTAL     FIXED     STEAM     BNGINEB; 

VERTICAL    STEAM    ENGINES  ; 

SAWING,    GRINDING;    AND     OTHER    MACHINEBT. 

At  the  CABDIFF  TRFALS  of  tlu:  ROYAL  AGRICULTURAL  SOCIETr,Mt/,lBlli, 

Marsualt^  ^^ONS  &  Co.,  were  awarded 
The  FIRST  PRIZE  of  £40  -  -  -  -  For  the  Beat  Finiflhing  Ihraihiiitr  Xaohina. 
The  FIRST  PRIZE  of  £10  -  -  -   -  For  the  Best  Straw  Elevator. 

And  in  addition  were 

HIGHLY  COMMMron) {""t^^ViSSiS**"' "^  """"'^'^ 

M.  S.  &  Co.  have  also  received 

THE    GOU)    IHEDAL PABI8,  1867, 

PBIZES    AT    THE    BOTAL    SOCIETY'S    TRIALS;  1867^    1870, 

For  Thrashing  Machines,  Horisontal  Fixed  Steam  Engine^  and  QrimUng  XlUa; 

-'**h  upwards  of  70  other  Qold  and  Silver  Medale,  and  nameronB  Mousy  FriiM- 

lUuatrated  fJatalnffuetfree  on  AppHoatien. 
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The  special  attention  of  all  interested  in  Agricultural  Improvements  is  invited  to 

SELF-ACTING  COUNTER-BALANCE  H0R8£  RAKE, 

WHICH   CAN  ALSO  BE   FITTED    WITH 

Seed-Distribxitor;  Lever  Harrow,  and  Weed'Eztirpator, 

KASTB^AcrriBn)  oar 

J.  WEETMAN,  ViiicmJOr^JW^orks,  Ipsiddh. 

ft  icas  awarded  a  Special  Prize  Medal  at  the  recent  International  Exhibition  at  the  Hague, 


It  can  be  used  for  a  great  variety  of  different  purpoees  on  a  farm,  and  forme  one  of 
the  cheapeet,  most  nseful  and  economical  implements  of  the  day.  Sold  by  most 
respectable  Implement  Agents  throughout  the  United  Kingdom.  Carriage  free.  Full 
Illustrated  Catalogues,  gratis. 

Speoimen  Testimonial.— Hundreds  could  be  addnoed. 

*' BlIACKBREIDOS,  AvOMDAUi  IX.  B., 

19th  Februany,  I8Y3. 
"  Mr.  Jack.  Sm— The  Horse  Rake  I  had  from  yon  (Smith's  Patent  Self-Actinff  Ooonto'-BalaDoe).  made 
bj  John  Weetman,  Vulcan  Iron  Works,  Ipswich,  gives  me  SAtisfaction,  being  easily  managed,  adjusts 
itself  to  unequal  ground,  easily  delivered  of  gatherings,  and  only  requires  to  be  seen  working  to  commend 
itself.  ^Yoors  truly.  ROBERT  HASTIE." 

Mazmfactnrer  of  a  Kew  Self-Believing  Cultivator,  Kew  Patent  Eamwi, 
Sheep-Feeding  Baoki,  Carts,  *c. 


r 
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BRADBUM  &  CO., 

MANURE  MANUFACTURERS, 

WEDNESFIELD, 

WOLVERHAHFTOR, 


Q-uarantee  all'  MANURES  they  supply 
to  be  of  the  Full  Money  Value  they 
charge  for  same,  also,  that  such 
MANUEES  are  Properly  Described  by 

'•.hftm. 
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TWENTY-FOURTH  YEAR. 


LANGDALE'S  MANURES, 

MANUFACTUBED  BY 

LANGDALE'S 

CHEHICAL  HAHDBE  GOIPAHT,  LIMITED 


PBOPBIETOBS  OF  THX 


TYNE  MANURE*  CHEMICAL  WORKS, 

NEWGASTLE-ON-TTNE. 


These  celebrated  MAl^JEES  have  now  obtamed  a 
Sale  of  My  40,000  TONS  per  annum. 


*,*  For  Prices,  Terms,  and  Guaranteed  Analysis,  apply  to 
S.  Lanqdale,  Managing  Director,  Newcaatle-on-Tyne ;  or  to  any 
of  their  appointed  Agents  in  England,  Scotland,  and  Ireland. 


N.B.-KAINIT,  POTASH,  MAGNESIA  ft  SODA  SALTS 
on  application. 


IG  ADVERTISER. 

Old  Established  Nursery  &  Seed  Business,  Cliesler. 

JAMES     DICKSON    &    SONS, 

•  108  (late  102),  EASTG-A.TE   ST., 

ALSO 

COBN  EXCHANGE  IMPLEMENT   WABEH0U8E, 

CHESTER 

Only  Branch— NURSERY,  NEWTOWN,  MONTGOMERYSHIRE. 


PBICED  CATALOGUES  POST  FBEE. 


The  Nursery  Stock  is  veky  extensive,  of  unexceptional  qu.ujty, 
and  comprises  the  following  in  cjkeat  vaiiety : — 

FOREST   TBEES.  FHUIT  TBEE8. 

COVERT  PliANTTS.  £VEBGB£ENa 

HEDGE   PliANTS.  BOSE8. 

CONIFERS.  AMEBICAIT  FIiAlVTS. 

VINES.  STOVE  PIiANTB. 

GREENHOUSE   PTiANTS.  BEDDING  PIiANTS. 
ORNAMENTAIi  FOLIAGE,  and  other  Trees  and  Plants*  &&,  fto. 


FOB  ATJTUlOr. 

TURNIP  of  Soi-to«. 
SCARLET  CLOVER. 


The   Seed   DtTAiiraiKNT  has   the  most   careful  attention  possible, 
therefore,  seeds  of   the  most   reuable  description  for  the  various 

SEASONS  can  at  all  limes  be  supplied  : — 

FOB  SPBING. 

DICKSON'S  SI:LECT  PiiIZE  SWEDE  and 

TURNIP  of  all  Soils. 

DICKSON'S  DEFIANCE  YKLLOW  GLOBE  |  MUSTARD. 

and  MANGEL  NYL'RZEL  of  all  Sorts.          .,  WINTER  VETCHES 

CARROT,  all  Sorts.                                          |  '      '       j.^p^,^ 

GRASSES.      „                                                 i  '[          Q.^Y^' 

CLOVERS,     „                                                  1  ,.yE_ 

MIXTURES  for  PKiiMANKNTrASTLRE  and  prvm-ATIVP  \fIYTI-Di: 

Mkadow,  for  Renovating  Old  Pastures,  KLN0\A1ING  MIXTLRL. 

for  1  AWN^  P\i:ks  &c                                ]  PERMANENT  PASTURE  MIXTDRES. 

VEGETABLE  SEEDS.                                    '  I-AWN  MIXTURE. 

FLOWER  SEEDS  :                                            ;  OX  CABBAGE: 

and  all  others  for  Faiiii  and  Gai-den.          ;  and  all  oUier  Scedii  for  Farm  and  Garden. 


The  Agricultural  Implkmi-^^t  and  Macuine  Departmxnt  ofiferB 
ovcrj-  advantage  to  intending  purchasers,  and  the  opportunity  for 
^5election  at  the  Corn  Exchange  Implement  AVareiiouse  is  in  eveiy 
way  supenor. 
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THE "GOmiNE  DIP" 

HARDWICKE,  GUERIN,  &  Co.'S 

NON-POISONOUS. 

IS  A   CEBTAIN 

PREVENTIVE  AND  CURE  OF  SCAB, 

ALSO 

Destructive  to  Ticks^  Lice,  and  all  Parasites  infesting  tbe 
Skin  of  Sheep  and  other  Animals. 

It  has  established  a  higH  repntation,  and  is  nnrivalled  as  a  Disinfectant 
and  Antiseptic  against  the  spread  of  Contagion,  snch  as  Foot  and 
Mouth  Disease,  Small-pox  Virus,  <fec.,  and  being  entirely  of  an  oleaginous 
nature,  easily  soluble  with  water,  also  free  from  Canst ic  properties,  its 
emollient  action  on  the  Skin 

GREATLY  PR0M01ISJ]IEJBR0W11I  OF  THE  WOOL 

A  Dip  possessing  the  above  properties, — simultaneously  repelling  contagion  and  cleansing 
the  skin  from  all  disease  and  61th, — is  especially  needed  at  a  time  when  our  Live  Stock  is  con- 
stantly exposed  to  danger.  Every  precaution  is  therefor^  needed  by  frequent  use  of 
disinfectant  dips. 

The  **  Glycerine  Dip  "does  not  discolor  or  act  upon  the  natural  yolk  of  the  wool,  but 
feeds  the  fleece. 

Extracts  from  the  '^  Journal  of  the  Highland  Sodety,**  Febmary,  1870. 

*•  Tlie  *  Glycerine*  gives  the  wool  a  very  pretty  appearance,  and  a  peculiar  soft  and  silky  fecL" 
"  or  its  efScacy  there  remains  not  a  single  doubt." 


Extracts  trom  the  **  Chamber  of  Agriculture  Joomal,"  Jan.  20th,  1873. 

*•  For  the  cure  of  Scab,  then,  two  things  are  wanted— a  safe  and  certain  destroyer  of  the  insect^  and  the 
expwsure  of  all  the  Insects  to  Its  action." 

"  it  U,  then,  of  great  importance  to  use  a  dip  the  active  principle  of  which  is  retained  by  the  fleece  for 
some  time,  and  weknow  of  none  poeaessing  this  property  to  the  same  degree  as  the  'Glycerine  Dip.*  " 

"  We  advice  stockowners  to  use  ready-made  dips,  which  are  carefully  prepared  and  ready  for  use." 

The  *'  Wilts  and  Dorset  Chronicle  **  says,  in  speaking  of  the  '*01joerine  Dip," — 

"lu  flocks  where  the  growth  and  preservation  of  wool  Is  observed,  thi$  Dip  is  much  esteemed." 

Sold  in  Tins  of  5  and  10  lbs.,  and        ^..«^;K^^        Directions  for  Use  are  upon  each 
Drums  of  20,  30, 40, 50,  ft  100  lbs.   ^j^^^  /^^\      Package,  and  in  the  Pamphlet, 
Price  Sixpei;;  per  Pound.        K  Wl  ^^^  "^^  Jj^luiJ^  applicati«^ 


lib.  for  every  6_8heep  or  6 Lambs.     NO  55/      Hone  is  Oenuiirnnles.  batring 
Sold  by  Agents  in  every  Market         \l/  this  ftade  Hark  on  each  Tin, 

Town.  or  over  each  Cork. 

SOLE    MAKTJFACTTJBEHS   AND  EXPORTEBS: 

TOMLINSON,    HAYWARD,  AND    BISHOP,- 

Manufacturing  Chemists,  LINCOLN. 
Sold  by  Ohemisis  an  I  Dealers  thraughml  ihe  Kingdom. 

a 
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HILL  &  SMITH'S 

CORTinUODS  IRON  FERGIM, 

FOR  THE   PARK  OR  FIELD. 


ti    fr  0   n   rj 

This  rENCiNG  is  Manufactured  under  Her  Majesty'fl  Boyal  Letters 
Patent,  exclusively  by  Messrs.  HILL  &  SMITH,  by  whom  it  has 
been  supplied  to  the  principal  noblemen's  and  gentlemeti*s  parka  in 
the  United  Kingdom.  Several  miles  have  been  erected  at  Bahnonl 
Castle,  the  residence  of  Her  Majesty  the  Queen,  and  many  miks 
on  the  London  and  Korth- Western  Eailway,  between  Bletchley  and 
London,  and  other  railways.  The  top  bar  is  round  and  the  lower  bars 
flat,  the  edge  placed  upwards,  with  standards  eveiy  yard,  and  the 
horizontal  flat  bars  are  notched  on  the  edge  every  yard,  to  fit  on  die 
standards,  which  prevents  the  displacement  of  the  one  or  the  with- 
drawal of  the  other  by  the  rubbing  of  stock.  It  makes  m  better 
looking,  a  stronger,  and  a  cheaper  fence  than  iron  hurdles.  It  has 
obtained  the  Silver  Medal  of  the  Koyal  Agricultural  Society  of  England, 
the  Silver  Medal  of  the  Eoyal  Agricultural  Improvement  Society  of 
Ireland,  and  the  Special  Prize  offered  by  the  Highland  Society  of 
Scotland  for  the  best  description  of  iron  fenoe. 

This  patent  method  of  using  flat  horizontal  bars,  notched  on  the 
edge  to  flx  the  standards,  has  been  successfully  applied  by  H.  and  S. 
to  Iron  Hurdles,  full  particulars  of  which  are  given  in  Hill  asd 
Smith's  Illustrated  Fexcixg  Cataloguf::,  in  which  also  will  be  finmd 
prices  of  their  Wrought- Iron  Field  and  Entrance  Gates*  Strained 
Wire  Fencing,  with  patent  Tubular  Posts,  Game-proof  and  Poultry 
Netting. 

Apply  to  Messrs.  HILL  &  SMITH,  Brierly-Hill  Iron  WoxfcSi 

Staffordshire;  and 

97,  Cannon-Streety  opposite  the  Railway  Station. 
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^ffw«^  ^^  '>^8BI^^     ^02^1  Erttrrs  mtnt 

SIMPLICITY-  AND  EFFECTIVENESS  COMBINED. 

Saving  of  Time  and  Labour,  when  Time  ii  of  the  Oreateit  Importance, 

in  Hay  Time  and  Hanreft. 

TORATirS  PATENT  PORTABLE  ELEVATOR 

FOR   STACKING    HAY   AND   CORN. 


7 


B7   the   use   of   the    PATENT 
HORSE-FORK  ELEVATOR,  a 
wagon- Iiw4  of   hay   or  corn 
laa  b^  rni^LHl  in  the  loftiest 
stack  ia  fivu  or  eight  mi- 
nutes, and  will  keep  six 
mta  pitch lELg  i a  the  field 
in  fall  emplo J  with  the 
greatest  ease  ta  man 
£md    hors4e«      Three 
ordinary    labourers 
can  erect  the  Ele- 
T^tor    ia  fifteen 
or    twenty  ini- 
nutes,  and    it 
works    quite 
free  and 


r.9*¥rtri.& 


INVENTOR  AND   PATKNTEB, 

H.  TOMTH,  Manure  and  Implement  Merchant, 

13,  ST.    JOHN   STREET,    CARDIFF. 

Any  Infringement  of  the  Patent  wiU  ht  Proucuted,—  TatxmoniaJU,from  eminent  AgricuUurittn, 
fret  on  appUeation. 

SALT    FOR-    THE    LATVO. 


D.  BUMSTED   &   Co., 
86,  LOWER   THAMES   STREET,  LONDON. 

Truck  Loads  Carriage  Paid  to  any  Bailtoay  Staiion, 


STORES: 

London  and  Sonth-Westem  Bailway  Station,  Kine  Elms;   Bridge  Wharf, 
Oity  Boad ;  and  Fore  Street,  Limehonae. 

02 
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SHEEP 


PERFECT 


DIPPING. 


SAFETY. 


McDOUGALLS'  PATENT  NON-POISONOUS  SHEEP  DIP. 


CWarranted  Free  from  Arsenio  or  Heronry.) 
By  the  ose  of  this  Composition,  Sheep  are  Dipped  or  Dressed  with  safety,  and  wltbcrat  the  ti^lortoift 
eifects  on  the  wool  and  animals  which  are  caused  by  the  use  of  Pbiionona  Diesiiiei.  Zt  llUitailtly  tttM 
ttte  Slieep  from  Vermin,  enables  tl&em  to  feed  wltli  oomfteti  and  tnereiei 
tl&e  grrowtll  of  tl&e  wool.  It  is  a  true  spcciflc  for  Scab,  and  speed/ core  for  SbearWomdi 
and  Sorett.  Farmers  employlrig  professional  dippers  should  instruct  that  McDoofcalls'  GbmpoBltta  be 
nspd.  'i*he  Simmkr  QuALrrr  aim  eifectually  preventa  the  attack  iff  the  MaggU  Ffy,  ftc,  and  Is  sohible  to 
cold  water.  The  Winteu  <^alitv.  besides  destroying  the  Insects,  n'aUrproaft  Me  Fleeee,  and  so  protect 
the  Sheep  during  Kvere  weather.  Price— Iron  Canisters,  6  lb.,  3s. ;  10  lb.,  6«.  6d. ;  20  lbs.,  lis.  each;  or 
in  Wooden  Kegs.  50  lbs.  and  200  lbs.,  at  eJ.  per  lb. 

SCAB  IN  SHEEP. --The  most  Effectual  and  Speedy  Cure  is  effected  by  using  u 

an  Ointment  McDOUGALLS'  DIPPING  OINTMENT. 

FOOT    ROT    IN    SHEEP  speedily  Cured  without  pain  by  McDOUGALLS' 

FOOT  ROT  OINTMENT. 


McDOUGALLS'  PATENT  CARBOLA^  SPECIFIC 

FOR  SHEEP,  CATTLE,  &c., 

FOR   INTERNAL  USE  AND  EXTERNAL  APfUCATIOlT. 

For  Rot  in  Sheep,  Worms,  DiarrhoDa.  Bowel  Complaints,  fcc. ;  also  as  an  iqjectlim  after  T^miii«|^  CslTla^ 

or  Foaling,  and  as  a  general  Corrective  Agent ;  also  for  Som,  WonndiL  fee 

«9*  "SHEEP,  AND  THE  INSECTS  THAT  PHEY  UPON  THEM  (Eztemallj  and  InUnsDyr 
rrici  ed.     A  I'amphUt  whicK  contains  a  large  awwtrU  of  valvabU  UtformatUm  far  r   ' 
Ju'ay  be  had  from  above  addi-eu,  and  at  the  Bailtcajf  Book  Stallt, 


HEALTHT  STABLES, 


COWSHEDS,  &c. 


STEHCH  AHD  DISEASE 


PBEVIHTED. 


McDougaUs'  Patent  CarboUc  DISINFECTING  FOWDEB, 

Used  liy  Her  M^esty's  tiovenimeot  in  the  Army  and  Navy,  tho  leading  Hone  Deiden,  YeCeriBsn' 
Snrgeone,  &c.  Should  be  used  in  every  StaMe,  Cowshed.  Henhonse,  Kennel,  Urinal,  te.  Ttiy  sopcifor 
to  c;bloride  of  Lime  and  men>  deodorising  powders.  Tills  powder  Is  tlie  most  WSItfil 
addition  tliat  oan  be  made  to  Farm-yard  Manure,  as  it  flzea  tlie  ammooUk 
and  tbus  preserves  its  most  valuable  constituent. 

Price  12«.  6<Z.  per  cwL,  and  £12  per  ton  in  2-cwt.  barrels. 

McDOUGALLS'  Patiot  CARBOLIC 


McDOUGALLS'  PATENT 

CARBOLIC  SOFT  SOAP, 


For  Horses, 

Cattle, 

and  Bogs, 

and  for 


Cleansing 

Stables  and 

Kennels. 

Ontbonses, 

ftc. 


DOG 


Invaluable  for  Sores  and  Wounds,  &c. ;  Washing 

llofjies'  Legs.    l>ebtroys  all  Lice,  Fleas,  &c    I*ro- 

tetis  Caiile  from  Flics.    Free  f^om  Poison. 

In  U.  and  2i.  dd,  Canibters,  and  15«.  Kens. 


s»SOAP 


Exterminates  the  insects,  imparts  a  g^kMS  tfi|the 
hair,  purities  the  skin, cares  sores»  ftc,  and  premU 
any  unpleasant  smelL  in  Sd.  tablets.  Hocus  con- 
taining one  dosen,  5«. 

Disinfecting  ft  Inieet  Soap.— Bags,  Fless» 
and  Insects  Instantly  destroyed  by  aootnlnijlfee 
rooms,  beds,  Iec.  where  they  harboar,  with  tbesosp 
and  water.    Price  9d,  per  lb. 


ALL  FREE  FROM  POISON  OR  ANY  INJURIOUS  INGREDIENT. 

SOLD    BY    CHEMISTS,     OROCKBS,    CHANDLKBS,  dc 

Patentees  and  MannfactnrerSj 

lVCci30XJa^L.L.    BROTHERS, 

•ijUDON  •  -  10,  Hark  Lane,  £.0.  .|  tfMOHESTES  -  -  68,  Fort  Stnab 
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Prospect  Place  Works,  Norwich,  England. 


HOLMES  &  SONS, 

ENGINEERS,    MILLWRIGHTS, 

GENERAL    MACHINE    AND 

DRILL    MANUFACTURERS, 

Hare  received  at  the  BOTAL    AOBIGTTITTJEAL    SOCISTT'S    SHOW  at  Cardiff  the 

Prixa  of  £10  (jdi  tlie  amount  offered)  for  their  Clover  and  Seed  Shelter  ;  also  at  Bwry  St. 

Edmunds  the  Fixit  Prize  of  £20,  ^c.  ^c. 


The  FIRST  PBIZE  of  £20 

iFor  the  Best  FioishinR  THKASHINQ  MACHINE ; 

The  FBIZE  of  £5 

(AU  the  amount  offered)  for  BARLET  HUM- 
MELLER; 

SnVXS  KEDAL 

For  TRACTION  ENGINE ;  and 

The  FASMEB8*  CUP,  valne  £10  lOs., 

At  Fakenbam.    They  have  also  been  awarded  by 

the  ROYAL    AGRICULTURAL   SOCIETY,    at 

Worcester, 

The  PSIZE 

For  their  8-Horse Power  PORTABLE  ENOINE^and 

8ILYXS  MEDAL 

For  PATENT  COMBINED  THRASHING   MA- 
CHINE, to  complete  for  Market,  and  cleanse  and 
bag  the  chaff. 

At    the   GREAT    INTERNATIONAL    EXHI- 
BITION,  1862,  they  had  the  honour  of  recelvhig 


The  PBIZE  KEDAL 

For  THRASHING  MACHINES  and  SOWING 
MACHINES,  the  Hlsbest  Award  that  was  given; 
and  at  the  GREAT  EXHIBITION,  1851.  the 

FIB8T   PBIZE  MEDAL 

For  THRASHING    MACHINE;    and  by   the 

ROYAL  AGRICULTURAL  SOCIETY  at  Leeds 

and  Salisbury,  the  Highest 

PBIZE  of  £10 

For  the  b«t  SEED  and  MANURE  DRILL.  Flat 
or  Ridge ; 

The  FIRST  PBIZE 

For  CORN  and  SEED  DRILL; 

PRIZES 

For  their  IMPROVED  MANURE  DISTRIBUTOR, 


KINE  PBIZES 
To  this  Machine;  also, 

Pl^TZE 
To  their  SMALL  SEED  DRILU 


H.  &  SONS  hare  had  thirt  j-seven  years*  practical  experience  in  the  Manafacture  of  Drills ; 
and  in  Steam  Engines  and  Thrashing  ^lachinery  they  hare  neither  spared  trouble  nor  expense 
in  working  out  on  connect  principles  tlie  best  and  most  economical  arrangement.  The  success 
obtained  over  all  others  at  the  recent  severe  trials  at  Bory  St.  Edmunds  satisfiu^torily  prove 
it  to  have  been  no  idle  boast  that  HOLMES  &  SONS'  Steam  Thrashing  Machineiy  is  the 
best  before  the  public.  Careful  selection  of  materials,  and  strict  attention  to  mechanical 
principles,  have  enabled  them  in  so  short  a  time  to  attain  to  that  very  eminent  position  they 
■ow  occupy,  having  now  received  upwards  of 

ONE     HUNDRED    AWARDS 

For  superiority  in  their  Portable  Steam  Engines^  Combined  Portable  TJir€uhing  Machines, 

JSeed  Shdlers  vsith  Dressing  Apparatus,  Cora  and  Seed  Drills,  Seed  and  Manure  Drills, 

Manure  Distributors,  and  Saw  Talies. 


SEE  CATALOGUES  FOR  PABTICX7I«ABS,  FREE  BY  POST. 
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AGRICULTURAL  JOURNAL  AND  1KNANT  FARMERS'  ADVOCATI, 

Ii  the  Largest  and  the  Leading  Farmert'  and  OraiienP  Vewipapv. 
PUBLISHED  EVEBY  MONDAY  EVENIKO  IX  TDfB  FOB  F06T. 


The  object  of  the  Proprietors  has  ever  been  to  render  it  in  eyenr  way  the  most  efleiSBt 
" " "  Isofcntlflcl  - 


organ  of  the  Agricultural  Class,  to  collect  and  difiUse  practical  and  i 

of  all  kinds  relating  to  rural  affldrs,  to  be  a  medium  for  giving  cirenbUkm  to  tbepitH 
ceedings  of  the  Royal  Agricultural  Society  of  England,  the  Highland  and  Agrienltmsl 
Society  of  Scotland,  the  Boyal  Agricultural  Improyement  Society  of  Ireland,  and  of 
•very  Agricultural  Society  and  Farmers'  Club  in  the  kingdom;  Ail  politloal  and  pai^ 
discussions  are  careftiUy  avoided,  except  such  as  are  purely  agricnltuxml.  Sinoe  its  sita- 
blishment  this  course  nas  been  steaoily  adhered  to.  Ai  authentioity  mad  extent  sf 
Market  Information  the  MARK  LANE  EXPRESS  stands  nnrivalled. 

A  RUVIEW    OF  THB   COBN  TBADZS. 

British  and  Foreign,  fhlly  explains  the  causes  which  occasion  the  rise  or  lUI  in  Jpriecii. 

thus  affording  the  Grower  and  Speculator  some  grounds  for  antidpaling  the  atalHlity  or 

future  tendency  of  prices.    It  contains 

THE  IiATEST  STATE   OF  THE   MOin>AY*8  MABKBT 

AT  MABK  IiANE» 

by  the  most  eminent  Factors,  whose  Letters  are  not  ipi  ritten  till  the  eloee  of  the  Maifcat 
TniB  arrangement  is  of  the  utmost  importance,  as  an  unexpected  turn  in  the  tnde  eflan 
takes  place  during  the  last  half-hour  of  business. 

THE  MARK  LANE  EXPRESS  does  not  go  to  press  until  two  honrs  after  the  mb- 
lioation  of  papers  regarded  as  authentic  in  their  information.  The  latest  reporta  or  the- 
Cattle,  Provision,  Wool,  Seed,  Hop,  Malt,  and  Commerciid  Markete,  appear  with  the 
leading  Country  Fairs  and  Agricultural  Meetings.  Authentic  weeUy  advtees  are 
received  from  all  the  important  Markets  in  the  Kingdom,  our  Colonial  rnsiosoloni,  so 
well  as  all  parts  of  Europe  and  America. 

Office  of  Publication  and  for  AdverUsements,  246,  STRAND,  London. 

Jlf<^  be  had  of  all  BookteUen  and  Newtnun  ihnmghotU  tha  Kingdom, 


THE  FARMERS'  MAGAZINE, 

AND 

MONTHLY  JOURNAL  OF  THE  AGRTCULTUBAL  INTEEEST.- 


This  Magazine  is  designed  to  be  the  Handbook  and  Text  volume  of  Bural  1 
tion  of  every  character  and  class.  It  is  sent  forth  as  a  work  no  less  soitaUe  to  (he* 
Library  uf  the  Landlord  than  necessary  to  the  Study  of  the  Tenant.  Amongst  the  con- 
tributors will  be  found  some  of  the  most  distinguished  Professors  of  Agri0iiltiire»  of  the 
most  eminent  practical  Farmers,  and  of  the  most  celebrated  Chemists  m  the  Kingdom. 
The  labour  of  these  and  of  the  Editor,  the  Proprietors  are  happy  to  add,  have  been  wtni 
rewarded  bv  the  Farming  Interest,  since  this  periodical  enjoys  a  muoh  Isvger  oiroolallon 
than  any  other  of  its  class. 

THE  FARMERS'  MAGAZINE  is  published  Monthly,  and  may  be  had  of  eruy 
Bookseller  in  every  Town  in  the  United  Kingdom.  Vol.  19,  Third  Series,  with  Twelve- 
'^teel  Encravings,  and  1152  columns  of  Letterpress,  bound  in  cloth,  price  ISt.  6cl.,it  Jmt 
liublished. 

Ofaoe  for  Oommimioationi  and  Advertiaem«&ts.  846>  Strtnd*  i 
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MORRIS  &  GRIFFIN'S  PREPARED  BONES. 

PBIOB  £7  10«.  PER  TON,  DELIVEBto  FREE. 

"  Tbe  retalt  Is  wonderftil,  the  herbage  haTing  changed  from  most  inferior  tv  really  good  Grasaes  and 
aover."— J'^id^  of  the  Royal  AgrieuUurdl  Society.    Set  Report,  voL  7,  part  %  page  32L 

MORRIS  &  GRIFFIN'S  CORN  MANURES. 

PRICE  £8  PER  TON,  DELIVERED  FREE. 
Everywhere  successfal  in  increasing  the  Grain  and  ensuring  good  Clorer  Plant. 

MORRIS  &  GRIFFIN'S  BLOOD  MANURES. 

PRICE  £8  AND  £10  PER  TON.  DELIVERED  FREE. 

Suited  for  all  Crops  on  Strong  Lands. 

MORRIS  &  GRIFFIN'S  TURNIP  MANURES. 

PRICE  £8  PER  TON,  DELIVERED  FREE. 
Never  foils  to  secure  a  good  sound  Crop  of  Swedes. 

MORRIS  &  GRIFFIN'S  DISSOLVED  BONES. 

PRICE  £8  10<.  PER  TON,  DEUVERED  FREE. 

MORRIS  &  CRIFFIN'S  SUPERPHOSPHATES. 

Price  according  to  per-centage  of  Soluble  Phosphates. 

MORRIS  &  GRIFFIN'S  PURE  ENGLISH  BONES, 

Softened  by  a  Patent  Process  without  extracting  the  Gelatine. 

Prices  according  to  Fineness  of  Grinding. 

JIIAS1JRE9  adapted  to  all  CROPS  and  all  SOIIiS. 

APPLY  FOR  PRICE  LISTS  FOR  18t3. 

MORRIS  &,  GRIFFIN,  WOLVERHAMPTON. 
SOHWEPPE'S 

MALVERN    SELTZER    WATER. 


In  order  to  manufacture  an  Artificial  Water,  which  shall  be  a  successful  imitation  of  the 
natural  spring,  a  perfect  solution  of  the  Chemical  Ingredients  is  essential,  and  this  can  alone 
be  effected  by  the  aid  of  PtJRE  Water.  It  was  the  knowledge  of  this  important  fact  tliat 
induced  J.  Schweppe  &  Co.  to  establish  their  new  manufacture  of 

ARTIFIGIAL  SELTZER  WATER, 

AT     MALVEBN, 

Where  they  have  leased  the  Spring  of  the  Holy  Well,  so  renowned  for  its  sweetMamd  pmi^* 
From  the  remarkable  efficacy  of  this  Water,  as  a  solvent  of  the  C9IL0R1DES  and  CAK> 
BONATES  which  foim  the  ingredienU  of  the  natural  Spring  at  Nassau,  J.  SCHWEPPE  &O0. 
are  enabled  to  produce  a  SELTZER  WATER,  possessing  all  those  Chemical  and  Mbdicuial 
properties  which  have  rendered  the  original  Spring  so  celebrated.  It  is  prepaxcd  as  aa 
Aerated  Water,  and  may  be  recommend^  to  the  public  generally,  as  at  all  timas  a  BMtt 
refreshing  and  delightful  beverage. 

J.  scirvv:E3i»i»E  &  co, 

CONTINUE  THEUt  USUAL  MANUFACTURE  OF 

SODA,  MAGNESIA,  POTASS  WATER,  and  LEMONADE, 

AT  THKIB  BESPKCrnrX  ESrABUSBlODITS, 

liondon,  Iiiverpool.  Bristol.  Derby,  and  Glasgow* 
Every  BotUe  is  proleeUd  by  a  Label  having  Name  and  Trade  Mark, 
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AOBICULTUBAL   LAHD   IMFB0VEMEVT8. 


Drainage,*  Sewage  Irrigation,  Farm  BuUdingM,  Labowm^  Coiiageg,  Ae, 

THE     C3-BlsrBE.-AuIj 

LAND  DRAINAGE  &  IMPROVEMENT  COMPANY. 

Incorporated  by  Act  of  Parliament  m  1849. 

disectob£ 

Trqvas  Chapwav.  Esq.,  F.K^  I         The  Bight  Hon.  Vlwoiuit  OomuDfax. 

Obobob  Thoxab  Clabk,  Eeq.  I  Edward  J.  HoTomm,  Kiq. 

John  a  Oobbold,  Eiq.  I  Sir  William  Titb,  M.P,  CB. 

Hkvbt  W.  Ccbbib,  Eiq.  1 

J.  Batuet  DBMimr.  Principal  EngbMer* 

AGRICULTUEAL  IMPROVEMENTS  of  every  kind  are  executed 

-^  by  the  Company,  or  the  Outlay  thereon  U  repaid  to  LandownerB  who  prefer  carryiog  out 
the  works  by  their  own  i\gents. 

Tenant-Fanners  may  also,  by  agreement  with  their  Landlord,  prociire  the  ezecatioo  W 
such  improvements. 

The  Outlay,  with  all  Official  Expenses,  may  be  charged  on  the  Estate,  and  paid  off  by  a 
Rent-charge  of  about  6  per  cent,  in  thirty-one  years,  or,  at  the  option  of  the  Laudowoer,  ia 
a  shorter  term. 

No  investigation  of  Title  necessary,  and  no  legal  expenses  incurred. 

UTILIZATION   OF   SEWAGE. 

Special  aiTangements  will  be  made  with  Boards  of  Health,  Sewer  Authorities,  sad 
others,  for  undertaking  works  of  Sewage  Irrigation,  together  with  all  works  incidental  thcnto. 
The  outlay  in  respect  thereof  may  be  i-epnid  either  by  a  sum  in  j^ross  or  by  a  teniiinal)l« 
yeaily  payment,  discharging  in  a  fixed  period  the  principal  amount  with  interest  thereon. 

Application  to  be  made  to  ARTHUR  MILMAN,  Esq.,  the  Secretary,  at  tha  OflSoes  of  the 
Company,  22,  Whitehall  Place,  London,  S.W. 

FIRST  PRIZE  FOR  LIQUID  MANURE  CART  AND  PUMP  awarded  at  the  last  trial  of 

the  ROVAL  AGRICULTURAL  SOCIETY. 

7  SILVER  MEDATifl  and  22  OTHER  FBIZES 

HATB  VILVJBL  AWABDBD  FOR 

LIQUID     MANURE     AND     STREET     WATER     CARTS, 

BONE,  STONE,  CONGBETE,  or  LIME  CBUSHEBS,  for  HAND  or  POWXB. 

CLOD  CRUSHERS,  LIQUID  MANURE  AND  CHAIN  PUMPS  AND  MORTAR  TEHPERER8. 


eO^E:QHSTC«IE  C!^U?!'':b^  liquid  manure   Of]   WATER   CARTS.         CWUM     HIMM.      MaRTM  TEMPEI 

To.  I.  JAMES  ft  BQg,  TIVOLI,  OHELTENHAM.    E8TABMBHED  1886. 
Now  ready,  Demy  8vo.,  pp.  xvi.— 547,  with  28  Plates,  cloth,  £4  4f. 

A  PRACTICAL  TREATISE  ON  FXTRE  FERTILISERS, 

-^     and  the  Chemical  Conversiou  of  Hock  Guanos,  Marlbtones,  Coprolitct,  and 
the  Crude  Phosphates  of  Lime  and  Alumina  generally,  into  voriouB  valoable  Prodnetii 

By  CAMPBELL  MORFIT,  M.D..  F.C.S , 
Formerly  Professor  of  Applied  Cbemibtry  in  the  University  of  Maryland. 

Ix)2n)UN :  TRUBNEB  &  CO.,  8  &  CO,  Patebmo0tkb  Bow. 
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BIPHOSPHATED    GUANO. 

SUPERIOR  TO  THE  RAW  PERITVIAN,   THE  PHOSPHATES 
BEINO  SOLUBLE,  AND  THE  AlfMONIA.  FIXED. 


A  SieNED  GUARANTEE  GIVEN  WITH  EACH  DELIVERY. 


SampleSy  CircukarSy  dc,  of  ike  Appointed  Agents^ 

AND  OF  THE 

SipIiospliLa/ted  O^uano   Oompany^, 

20,  BILLITER  STREET,  LONDON. 

JOHN    UNITE, 

XABQTTES,  TEHT,  7LAG,  BIOK  CLOTH, 
AKD  TABPA17LIH  XAHTTFACTUBEB 


s  mm 


\ 


THE  BOTAL  HOBUCVLTUBAL 

AMD 

AGBIOULTUEAI.  i       XTIS8 
07  SKeU       >,  IBELi         ft  aOOTLAn), 

to  und  of  Ciutoms  «ad 

M#        — II  lAvuMaOnuiflnif  OomjSBy 

C       nw/t  vf7Bt«l  FoIk^,  ft#* 


Marqueetf  Tents,  Temporary  Rooms,  and 
Awnings^  Lined,  Floored,  and  Lighted 
for  Weddings,  BaUs^  Fetes,  Bazaars,  dx. 

lrCtiUL^10^vibhtt  Coats,  (S^pts  antr  Aprons. 

Eone-dothing  of  all  kinds  in  Stoek. 

BUNDS.  SACKS.  CORDAGE,  M ATTINOS^ 
XETTINGS,  GREASK.  &c. 

291,  EDGWAEE  ROAD,  PADDINGTON,  LONDON,  W. 

Contractor  a^d  Manufacturer  of  Vie  Great  Tents  used  for  the  Royal  BorticHUural  EaMbitions, 
1S66  and  1871,  a^  Soutk  Kensington  and  NUtingham ;  Birmingham^  1872  ;  and  (hntractor 
for  the  Canvas  used  at  the  Royal  National  Society  of  IreUsmd^s  Shoncs  at  Traks,  1869; 
Bublin,  1871  ;  and  Belfast,  1872. 

MANUFACTORT— CLAPTON  IflLLS^  WOBURK,  BUCKS. 
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£:sta.1>Uslied  1818. 


H.  &  T.  PROCTOR, 

CA-THA-Y,      BRISTOt., 

OBiaiNAI.  MANUFAOTUBEBS  OF  8FE0IALLT 

PREPARED  BONE  MANURES 

For  GRASS,  CORN,  ROOT,  and  other  CROPS; 

AUO, 

BONE    SUPERPHOSPHATE    OF   LIME. 


WORKS :  -  CATHAY,  BRISTOL. 


Prize  Chaff  Machines,  Corn  Crushers,  &c. 

Snipassmg  eTeiything  with  wMoh  they  are  placed  in  oompetitioii. 
Catalogues  on  application  to 

RICHMOND  &  CHANDLER, 

SALFORD,  MANCHESTER. 
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CARO     GU-ANO. 

AMMONIA  FIXED.—PHOSPHATES  SOLUBLE. 
QUALITY    REGULAR    AND    GUARANTEED. 

*^  Bioh  in  Solnble  Phoephate  of  Lime." 

"A  Fertilizer  rich  in  intrinaically  yalnable  feriiliziDg  oonstitQents." 

**  Affi>rd8  a  constant  and  steady  supply  of  Nitrogenous  food  for  plants.*' 

"Properties  of  rapidly  ayailable  Phosphates  and  Nitrogenous  oonstitnents  are  well 
balanced."  Db.  Yoelgkbb. 

"Condition  Dry  and  Friable." 

"In  the  highest  degree  of  effectiyeness.** 

*' Yalnable  for  both  White  and  Green  Crops,  and  tmlike  some  Fertilizers,  it  requires 
no  adjunct"  Pbotsbbob  Camkbon. 

THE  SALES  ALL  OYER  EUROPE  EAPIBLT  IHCSEASHrO. 


TegUmoniahy  CireuUxn^  Prices^  de^  an  applieaiUm  io 

MOCKFOED  &  CO.,  20,  BULITER  STREET,  LONDON,  E.O, 

OB  TO  THSIB  LOCAL  ASEim. 


THOMAS   FARMER  &  CO. 

Offices:  DUNSTER  HOUSE,  Mark  IiANE,LoNi)ON,E.C. 
Works:   HALL'S  WHARF,  VICTORIA  DOCKS,  E. 

MANUFACTURERS  OF 

CHEMICAL     MANURES, 

Adapted  to  all  Crops  and  Soils, 

WITH    GUARANTEED    ANALYSIS. 

Sulphate  of  Ammonia,  Nitrate  of  Soda,  Potash  Salts,  ftc. 

Price  Lut9  fumuihed  dind  from  OffioSt  or  &y  Local  A^ewU. 
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Tmpox*tajat  to  FlockniAsteirs  a.iid  Otfaiers. 

THOMAS   BIGG, 

LEICESTER  HOUSE,  GREAT  DOVER  ST.,  BOROUGH,  LONDON, 

AGRICULTURAL  AND  VETERINARY  CHEMIST,  BY  APPOINTMENT  TO 
H.R.H.  THE  LATE  PRINCE  CONSORT,  K.G., 

BEGS  TO  SOLICIT  ORDERS  fOR  HIS 

SHEEP-DIPPING  COMPOSITION 

For  the  Destruction  of  Tickn,  Lice,  kc.,  and  for  the  Prevention  of  Fly,  Scah,  &c.  Ak>  ftr 
his  SPECIFIC  OR  LOTION,  for  SCAB  IN  SHEEP,  or  MANGE  IN  HORSES  OR  DOGS. 
It  is  only  necessary,  in  giWni;  orders,  to  state  the  numbers  of  Sheep  to  hare  the  right  qnantity 
for  each  sent.     DIPPING  APPARATUS,  £14,  £5,  £4,  £3. 

Important  Certificate  from  Mr.  Hkrepatii,  the  celebrated  Analyiioai  ChrnniMt. 

BaisTOL  LABOEAToar,  Old  Paxk.  Jammnf  IS,  ISfL 
Snu—1  have  snbmltted  your  Shfep-DlpplnR  Compotiiion  to  analysis,  and  find  that  the  ingredleots  sn 
■well  blended,  sod  the  miztnre  nentral.  If  It  i«  used  acoordlng  to  directions  glv«o,  I  feel  satisfied  thst 
while  It  effectoally  destroys  Tcrmln,  it  will  not  liijare  the  hair  roots  (or  *  yolk")  In  tbe  sirtn,  tiw  llteei; 
or  ihe  carcase.  I  think  it  deseiTes  the  nomeroas  Testimonials  pobllsbcd.— I  am.  sir,  yoan  rsspectftffly. 
To  Mr.  Ikot.  Bigg.  WILLIAM  HKKEPATH.  Sax.,  F.Ca,  Ac,  Ac,  ProfiBBaor  of  Ghcmistiy. 

£0  8  0 
0  8  0 
0  4  0 
0  6  0 
010  0 
015  0 
10  0 
18  6 
17  6 

a  6.0 

CATAWGUES  FBEE   ON  APPLICATTON. 


4  lbs..  .  . 

for  20 

6  lbs..  .  . 

»»  30 

81bs..  .  . 

40 

10  lbs..  . 

u     60 

20  lbs..  . 

.   ,  100 

30  lbs..  . 

.     160 

40  lbs..  . 

.   ,.  200 

SOlbs..  . 

260 

60  lbs..  . 

.   ,  300 

80  lbs..  . 

.  400 

100  lbs.  .  . 

„  6C0 

20  6heep— price,  Jar  included 


Cask  a^d  Heasnre  inoladed 


JOHN    BELLAMY, 

BYi\G  STREET,   MILLWALL,   LONDON,  E., 


MAKCFACTURER  OF 


WROUGHT  IRON   TANKS   AND   CISTERNS. 

TUE  "CLIMAX"  SOLID   SAFE   EDGE   CATTLE   TROUGH, 

Funnels,  Girders,  Water  Cart  Bodies, 
CATTLE,  SHEEP  and  PIG  TROUGHS, 

And  aU  similar  Art  ides  for  Farm  Um. 


ADYEUTISEK. 


29 


WAS  HONOURED    WITH 


HIS  LATE  ROYAL  HIGHNESS 


THE    PATRONAGE    OF  : 
THE    PRINCE    COKV>RT, 


DOWN'S   FARMERS'   FRIEND, 

FOR  PRE  VENTING  TUB 

SMUT    IN    WHEAT 

And  the  Ravages  of  the 

SLUa,   GRUB,   AND   WIREWORM. 

It  will  also  promote  the  Germination  and  Growth  of  the  Seed  Wheat,  and  increase  the- 
produce  of  the  Crop  equal  to  a  change  of  Seed. 

Price  9d.  per  Packet^  which  is  sufficient  for  Six  Bushels  of  Seed  Wheat. 

nzrXRKD  AT  THB 

MANUFACTORY,    WOBURN,     BEDS. 

Wholesale  Agents  —  Messrs.  LANGTONS,  SCOTT,  and  EDDEN, 

22S,  UPPER  THAMES  STREET,  LONDON. 

CATJTIOK. — To  guard  against  fraudulent  imitation  and  consequent  disappointment, 
soe  that  the  signature  of  *  HENBT  DOWN  *  is  on  the  Label. 

FROM  THE  AGRICULTURAL  MAGAZINE,  OCTOBER,  1858. 

"Do WIT'S  Farmbrs'  Frikxd  Is  the  cheapest  and  best  dressing  for  seed  wheat.  By  the  nse  of  It  not 
only  is  smut  in  wheat  effectually  prevented,  but  the  undergroond  ravages  of  the  slug,  grnh,  and  wire- 
wurm  are  completely  annihilated.  The  testimonials  in  favour  of  It  are  now  so  numerous  that  scarcely 
anything  could  be  said  which  would  not  be  an  xcho  or  tuxm." 


IMPORTANT  TO   FARMERS. 

BY    ROYAL    APPOINTMENT 

To  Hf  r  Mrtjr-xtv.  ^-       ^^     ^__  To  the  PriiiM  of 

DAY,  SON,  &  HEWITT, 

Sole  Originators  and  only  Proprietors  of  the 

STOCK-BREEDERS' 

MEBIGINE-CHEST, 

CONTAnJISG— 

The  celebrated  GASKOUS  FLUID  for  Diarrhcea, 
lo8s  of  Vlc^h  and  Appetite  in  Lambs,  Sheep,  and 
Calves;  and  the  Fret,  Colic,  or  Gripes  in  Horses  atiU 
Cattle  (204.).  The  CHKMICAL  EXTKACT  lor 
all  Wounds,  Cuts,  Sprains,  and  Bruises  in  Horses 
and  Cattle;  and  for  anointing  In  Ewes  Lambing 
(15«.)-  The  KED  DRKNCH  for  aeansing  and  all 
Inflammatory  Cases  in  Cowes  and  Ewes  (13*.); 
and  Uie  RED  PASTE  BALI^  for  giving  Tone. 
Condition,  and  a  mole- like  sleekness  to  the  coat 
of  Horses  (75.  6d.). 

Price  of  Chest  complete,  including  ••  Key  to 
Farriery,"  £2  1 6*.  6d.  Sent  carriage  paid.  Any 
ArJit-le  can  be  had  separately  In  Boxes. 

Patron j.»ed  by  Royalty  and  the  leading  Agri- 
culturisia  of  the  British  Empire,  and  awarded 
•  artificate  of  Merit "  by  the  National  Agriculiural 
StKietyof  Victoria,  Australia;  Spring  Exhibition, 
1871 ;  and  President's  Medal  at  the  Spalding  Show, 
July,  1872.       

22,  Dorset  Street,  Baker  St.,  London,  W. ; 
and  Wantage,  Berks. 


Just  Published,  2nd  Edition,  royal  Svo.,  cloth 
gilt,  3s,  dd. 

T7XAMPLES  of  LABOUEEES' 

1^  COTTAGES,  with  Plans  for  IMPROV- 
ING THE  DWELLhNGS  OF  THE  POOR 
IX  LARGE  TOWNS.  By  John  Birch, 
Architect,  of  No.  9,  John  Street,  Adelphr,. 
Author  o£  **  The  Society  of  Arts  Prize  Cot- 
tages for  the  Agricaltural  Labouring  Classes," 
and  of  "The  most  Economical  Designs  for 
the  Dwellings  of  the  Poor  of  Liverpool  ;** 
Member  of  the  Society  of  Art^  &c. 

R  STANFORD,  6  and  1,  CHARING  CROSS. 
LONDON. 

NOTICE^FJEMOVAL. 

MR.   JOHN   BIRCH, 

ABCHITECT, 

Author  of  the  Society  of  Arts*  Prize  Dwel- 
lings for  the  Labonring  Classes, 

HAS  REMOVED  HIS  OFFICES  TO 

No.  9,  John  Streeti 
Adelphi, 

London,  w.c» 
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